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ADVAN-guard,® a thermally actuated 
automatic reclosing protective device, 
introduced by ADVANCE almost 3 
years ago, is an integral part of every 
ADVAN-guard® Ballast. It is sensitive 
to voltage and current as well as tem- 
perature and protects against excessive 
voltage supply . . . internal ballast short 
circuiting . . . inadequate lamp mainten- 
ance ... improper fixture 
and eliminates the need for individual 

fixture fusing. 





ADVAN-guard”® is sealed in the ballast housing and pre-set to instantly and automatic- 
ally trip out whenever the ballast is operating at higher than recommended temperatures. 
When heat decreases to normal operating temperature, ADVAN-guard”™ resets automat- 
ically and the ballast resumes operation, adding years to ballast life by preventing ballast 
operation at abnormal temperatures. To assure maximum protection for fluorescent 
lighting installations, provide ADVAN-guard® Fluorescent Lamp Ballasts. ADVAN- 
guard” is listed by Underwriters’ Laboratories, Inc. Write for detailed literature. 
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Manufactured In Canada by: ADVANCE TRANSFORMER CO. itd., 5780 Pare St., Montreal, Quebec, Canada 

















LP! Trend luminaire provides high-level illumination at the work 
rface with engineered brightness control. In a typical installation 
i 
with a white ventrolens diffuser, brightness on desks is only 800 
footlambert: compared to brightness of 2100 tootlamberts for a 


conventional baffle-type unit in the same installation 
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...wWith new Sylvania Mercury Conversion Kit 


Now you can triple your light output, save operating dollars 


without the penalty of high installation costs 


New Sylvania kits permit conversion of your existing heads to 
mercury in one easy Operation. They're designed for EEI- 
NEMA type heads, and because the ballast is built right into 
the kit, time-consuming installation of remote-mounted bal 
lasts is eliminated. Sylvania also offers the reactor separately 
tor adaptation for other in head ballast assemblies, and special 


mounting brackets where equipment requires 


Exclusive Sylvania Light Insurance Policy gives you another 


saving. It guarantees: “Provided it has not been physically or 


electrically misused, any Sylvania Standard Mercury Lamp 
may be returned to the supplier for full exchange if it fails in 
less than 100 burning hours; and for pro-rata exchange 
against its published rating if it fails between 100 and 4000 
burning hours, provided adequate records are maintained to 
establish actual burning hours, in which case exchange will 
apply to the nearest 500 hours.” 


For technical details write for our new descriptive brochure on Sylvania 
Mercury Conversion Kits, Sylvania Lighting Products, a Division of 
Sylvania Electric Products Inc., Dept.61, 60 Boston St., Salem, Mass 
In Canada: Sylvania Electric (Canada) Ltd., P.O. Box 2190, Station 
‘O,” Montreal 9 
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How Day-Brite lighting helps a school 






prepare for tomorrow 










The “little red school house” was fine in its day, 


but future demands on our educational system 





require a new kind of educational plant. This 





high school, incorporating some of today’s most 





forward-looking architectural concepts, promises 






to remain modern and efficient for years to come. 










With great attention given to both form and 

















function throughout, Day-Brite was the logical MW 
lighting choice, Semester after semester after o ? 
semester, these fixtures will provide highest oa a 
visual comfort with substantial long-range «AD ' ‘ ly ti," 
operating and maintenance economies. b hd i \ a f 
' , 4% , | 
If a school building or remodeling project fig- ' 4 
ures in your “tomorrow, consult your Day-Brite Cb 
representative about the lighting designed with ' . =| 
“tomorrow” in mind. Day-Brite Lighting, Inc., \ : é j 
6260 N. Broadway, St. Louis 15, Mo. and Santa #* 4 f f 
Clara, Calif. In Canada: Amalgamated Electric \ » 
. an . ’ : rt 
Corp., Ltd., Toronto 6, Ont 
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COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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Superb Day-Brite Holiday fixtures maintain a minimum lighting level of 70 footcandles. 


Princeton High School, 
outside of Cincinnati 


Architect: 
Potter, Tyler, Martin and Roth 


Consulting Engineer: 
Fosdick and Hilmer 


Electrical Contractor: 
Beltzhoover Electric Co \ 


Molded acrylic plastic enclosures control light prismatically, eliminating glare. 























This is a Lighting Man’s Lighting 
...but Anyone can see its Worth! 





INSTALLATION: New Hampshire Sovings Bonk and Mechanicks’ Nationo! 
Bank Building, Concord, N. # 


You don't have to be a lighting specialist to see that this ARCHITECT: W.H. Jones & Son, Melrose, Massachusetts 
lighting takes off where ordinary itIlumination stops The photo ELECTRICAL ENGINEER. Martin E. Keone Associates, Boston, Massachusetts 
of this bank interior shows clearly what happens when thoughtful AREA SHOWN: Tellers’ Areo ond Public Arec 
building design and handsome functional lighting fixtures are CERING HEIGHT: 12 )” in Tellers’ Area; 18° — 0” in Public Area 
combine i And they usually are' FIXTURE: Tellers’ Area, Litecontrol Luminous Plastic Grid Louver Ceiling, with 
x 4° louver panels, rapid stort strip fixtures on 3° — 0” cont irs 


The LITECONTROL plastic grid louvers used in both the 


Public Arec, No. 4384-R8S-PG plastic grid louver recessed Axtures, 


} } 4° 24 
luminous ceiling and in the four toot square recessed fixtures are 
ded of ¢ ¢ .) . . mat BS . INTENSITY: Tellers’ Arec, overage 50 footcondies in service. On Tellers 
mol « t ranslucent pe ry styrene This rater al IS light Stal le counters, overage 75 footcondies in service. Public creo average 75 
’ footec nm ser 
conforming to the IES-NEMA-SPI specifications tor class (¢ Sancies & carwiee 
ultraviolet light stabilized) styrene. Louvers are light in weight 
" ; ) °)  Gaaeeer: > ol 4 
show no dark shadows, and provide 45° x 45° shielding. Resul 





Maximum visual comfort as well as plentiful dlumination and LITECON 
where budgets are limited, the economical cost of the louvers is TIROIL 
very welcome 


> 
This application is typical of Litecontrol installations in com CAtktv/2CD 


mercial structures that control costs while providing peak lighting KEEP UPKEEP DOWN 
efficiency. May we help you on your next job? LITECONTROL CORPORATION, 
36 Pleasant Street, Wotertown 72, Massochusetts ‘ 
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President's Report 


By J. B. BROWDER 
President, 1959-1960 


f>.. OF THE strengths of the Society over 


the vears has been its continuity of service. From 
retiring boards, to their successors—from a com 
mittee, to its incoming personnel—from the officers, 
to the new administration. As I approach the end 
of my term as President of the Society it is my 
pleasure, in turn, to outline some of the year’s ma 
jor accomplishments, to indicate work in progress 
but not completed, and to venture my recommen 
dations for future consideration. In the December 
1960 issue of ILLUMINATING ENGINEERING a full re 
port in greater detail, especially on the extensive 
committee program, will be made by the General 
Secretary, G. F. Dean. Your First Vice-President, 
R. G. Slauer, will report the Society’s technical 
program (see page 459), and for this reason I will 
refer only generally to this important area of our 


program 


Society's Role in Research 


In 1945, our Society saw the opportunity to 
strengthen the scientific foundation of the theory 
and practice of illuminating engineering through 
the establishment of a research agency. This inde 
pendent agency, now known to us as the Illuminat 
ing Engineering Research Institute, has enjoyed 
the devoted service of many Society leaders. For 
the past several years, A. F. Wakefield has served 
as Chairman of the Board of Trustees of the [ERI, 


Substance of an address by the President before the National Tecl 
nical Conference of th Illuminating Engineering Society held 
September 11-16, 1960 in Pittsburg! Pa 
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and E. M. Strong as Chairman of the Research Ex- 


ecutive Committee. Both are Past-Presidents of 


this society. 


The accomplishments of the IERI are a major 


interest of our Society. We eagerly follow its prog- 
ress through annual reports from the Research In- 
stitute and all of us, of course, have seen the fruits 
of its work in the published reports of completed 
researches. 

In the past five or six years, through the efforts 
of the [ERI Trustees and their committees, excel 
lent research projects and staffs have been devel 
oped at a number of universities in the United 
States and Canada. However, the success of these 
efforts was not matched with the necessary equal 
success in developing dependable and regular finan 
cial support for such continuing programs. The 
Trustees faced this critical situation in 1958 and 
since funds of the required magnitude did not seem 
possible through Society channels, they initiated a 
drive for funds through companies in the lighting 
field, as well as through organizations outside the 
lighting industry 

During this past year, inspired with the success 
of this ‘‘crash’’ fund-raising program, the Society 
completed a study through the Task Committee on 
Research Financing, with Kirk M. Reid as Chair 
man. Now, after many long sessions, and reams of 
correspondence, the Task Committee report 1s be 
fore us, giving significant guidance whereby the 
Society can now assume responsibility for continua- 


tion of the TERI program without interruption. 
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Society's Role in the Profession 


In my address before the 1959 Conference in San 
Franciseo, and before all of the Regional Confer 
ferences this past Spring, | commented on the 
unique position of our Society in that it is creating 
a profession where one did not previously exist. In 
most phases of engineering, medicine, architecture 
and numerous other professions, the societies and 
associations serving them were established long 
after the recognized profession. To the contrary, in 
our field the Iluminating Engineering Society it 
self is slowly but surely creating the profession of 
illuminating engineering. Our Society establishes 
through its own work, a recognition of illuminating 
engineering as a separate profession, I would call 
to your attention that we are one of the few Socie 
ties which publishes a Handbook based on its own 
researches and technical committee reports 

Development of professional standards and the 
planning of educational programs are basic re 
sponsibilities of every profession. Our Society has 
developed and organized a wealth of engineering 
knowledge since 1906. This is presented in dozens 
of reports, hundreds of technical papers and is co 
ordinated together in the JES Lighting Handbook 
But we have yet to plan an educational program 
leading to the achievement of stated standards in 
our profession. This has been a subject of discus 
sion by many Society leaders, and for many years 
our Committee on Professional Requisites strove to 
state a program for us to undertake 

This year the subject was one of two which | 
discussed at length with our membership at all the 
Regional Conferences. There is a strong interest 
among our members, so we are going to try again 
for a solution. With the full cooperation of the in 
coming administration, and subject to Council ap 
proval, we are establishing a Task Committee on 
Edueational and Professional Standards. This 
committee will include several of the eminent lead 
ers in our membership, who will undertake a study 
of the trend in educational and professional stand 
ards for illuminating engineering, consulting with 
all related committees of the Society. Finally, they 
will prepare a recommended course of action for 
the Society An accomplishment toward this objee 
tive will go far toward establishing our position 
among the responsible societies in the engineering 


profession 


Disseminating the Society's Work 


Second only to the advancement of the theory 
and practice of illuminating engineering in the So 
ciety ’s objective is the dissemination of knowl 
edge relating thereto The Society has its first 


responsibility here in the communication of know] 
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edge to its membership. The prime channel serving 
this objective is our distinguished Journal—ILuv- 
MINATING ENGINEERING. 

Sinee 1949 when extensive deliberation led to the 
expansion of our publication into its present form, 
the effort of the committees, officers and staff have 
been toward better serving the membership through 
the Journal. Because of its importance in reaching 
our own membership as well as thousands of archi- 
teets, consulting engineers and others outside our 
membership, discussion has been continued as to 
means for a more effective use of the Journal pages 
The Advance Planning Committee contributed to 
this thinking, and made a report on the subject at 
the first Council meeting last September in San 
Francisco 

During this past year, the Publications Commit- 
tee and staff have made a special project of intense 
study in this direction. In addition to several all- 
day meetings devoted to ways and means for effec- 
tive presentation of published material, they peti- 
tioned Council for extensive editorial research 
With Couneil’s approval this was undertaken last 
spring by a professional agency through the means 
of interviews in depth with a cross-section of the 
Society's membership. The results of this reader 
survey are being scrutinized for future guidance 
Steps for effective 
designed for 


of the publications program. 
editorial presentation, specifically 
greater value to the members, have been prepared 
by our Publications Committee. Positive action on 
these should result in valuable modifications to- 
ward our objective 

Parallel to the thinking about our publication, 
an extensive survey was made by a Task Commit- 
tee with C. L 
scope and operation of the National Technical Con- 


Amick, Chairman, on the long-range 
ferences. A series of suggestions and recommenda- 
tions were developed by the committee based on 
questionnaire responses from a sizeable part of the 
membership. Important among these was the sug- 


gestion that more Conference programs be ar- 
ranged to reflect the practical interest of the many 
lighting application practitioners in our member- 
ship 

Along the same line, another Task Committee 
under W 


the year its recommendation that a new Applica 


P. Graham, Chairman, reported late in 


tion Lighting Data Committee be established to 
serve the definite needs for such programs at the 
National Technical and Regional Conferences. Fur 
ther study of these reports and their recommenda 
tions undoubtedly will lead to the improved serv 
ices of our whole membership 

The dissemination of knowledge in the effective 


application of light sources and equipment to the 
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many important groups outside the Society, is a re 
sponsibility shared by every member. To the urgent 
direction given by many Presidents before me, | 
would repeat most positively this responsibility of 
every member to take ‘‘ITES to the Public.’” Much 
is being done along these lines through the efforts 
of our national committees, national officers and 
staff. Well over 11,000 copies of the Third Edition 
of the TES Lighting Handbook are being used 
throughout North America. Every month copies of 
our publication ILLUMINATING ENGINEERING go to 
hundreds of subseribers all over the world, and to 
some 2000 key architects in the service areas of 32 
of our Sustaining Member electric utilities. This 
year even more opportunities were found by our 
members and officers to bring the message of good 
lighting application to large numbers of local, re- 
gional and national organizations which share our 
interest in the advance of the art and science of 


lighting. 


Expanding Society Membership 


One healthy indication of interest in these ex 
panding Society services is its ever-expanding 
membership. Full statistics on this will be in 
cluded in the General Secretary’s Report—but | 
would like to be the first to report that this year’s 
growth broke the ‘‘10,000-member barrier’’ for the 
first time in the Society’s history. 

We have grown also in our structural strength 
Our ‘‘branches’’ now reach out to 94 Sections and 
Chapters—and our ‘‘main limbs’’ to 12 Regions 
Six new chapters were chartered by Council this 
vear—Diablo, Gulf Coast, Northumberland, Ken 
The twelfth Re 


gion was added with the division of our Midwestern 


tuckiana, Illini and Housatonic 


Region (which embraced 16.3 per cent of our whole 
membership) into two divisions. These are now the 
North Central Region and the Midwest Region 
Our membership growth in recent years has 
turned the minds of your Council to the need for a 
eareful look at our territorial organization. Con 
tinuing my analogy of a ‘‘tree’’ with branches and 
main limbs, we may need some judicious pruning 
A Task Committee under 
Vice-President 


James R. Chambers has this project of territorial 


or directed development 


the chairmanship of our Second 
organization under study 


Society Structure 

The individual member expects from his Society 
efficient and useful functions at all levels. This in 
eludes the Section and Chapter monthly meetings, 
and all the related activities. It includes also Re 
gional Conferences, and finally the National Tech- 
nieal Conference. The individual member likewise 
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expects the organization of top-flight committees 
for the effective administration of Society services. 
The elected officers of the Society are responsive to 
such wishes of the membership, and efforts never 
cease in the direction of improving organization 
and administration. 

The chartering of new chapters is the basic step 
in Society organization. They offer the means for 
setting up Society meetings, lighting courses, and 
other special activities of direct service to the mem- 
bers. The Regional Vice-Presidents are key officers 
in their concern for effective local operation. A 
large part of their work through the Regional Aec- 
tivities Committee (headed this year by James R. 
Chambers, the Second Vice-President) is directed 
toward assisting Sections and Chapters with im- 
proved Guides, Manuals, personal visits and stimu- 
lation, to carry out the maximum program in each 
circumstance 

A fine development toward this objective has 
been Regional Organization Meetings, sometimes 
called Local Activities Meetings. These have been 
held each year in all the Regions of the Society 
These valuable meetings bring together local 
officers and key committee chairmen with the Re- 
gional Vice-President for discussion of all parts of 
the Society program related to the Section/Chapter 
operation. 

During 1959-1960 exceptional effort went into 
the planning for the nine Regional Conferences. 
Excellent technical sessions were offered, and op 
portunities for developing publie relations were 
utilized. Careful studies were made as to the at 
tendance and to the participation of all concerned 
in the Region. This is leading to further plans for 
improved service to all aspects of future regional 
conferences 

As mentioned previously, the whole territorial 
organization of the Society is under study. The 
establishment, this year of a twelfth region is an 
initial step toward better organization of service to 
our members, but this whole area of Society struc- 
ture is of concern to the national officers. Such 
Committees as Advance Planning have included in 
their diseussions, a review of the make-up of our 
National Council, and the relation of our national 
officers to the Society’s whole national committee 


structure 


Society Headquarters 

At the close of our last fiscal year the Society 
took an action of far-reaching importance. It 
decided that we would associate with the other ma- 
jor engineering societies which will have head- 
quarters offices in the new United 
Center, located on the United Nations Plaza in 


Engineering 
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New York City. This modern office building, to 
which our headquarters will move in 1961, should 
provide excellent facilities for modern office opera 
tion. We will have the benefit of first-class offices in 
a mortgage-free building, recognized as a center for 
the cooperative interest and effort of over a quarter 
million members of the engineering profession. In 
this year, I have been privileged to attend both the 
ground-breaking ceremony on October 1, and the 
laying of the cornerstone on June 16. Other leaders 
of our Society joined with me and representatives 
of the constituent societies in these celebrations 
July 26 was another significant date. The topping 
ceremony was performed, celebrating the setting of 
the final piece of steel in place at the top of this 
20-story structure 

Along with the advantages of occupying space in 
the new Center, we share in the obligations—in the 
management of this building, and in the raising of 
funds to make this structure mortgage-free. Since 
last Fall, I have had the assistance of all the See 
tions and Chapters, as well as a special committee 
of 25 Society officers and leaders in securing con 
tributions from our members. Our combined ef 
forts to date have collected about one-fifth of the 
#75,000 quota we elected to try for. Only two of 
all the engineering societies have achieved 100 per 
cent of their quota, so the drive goes ahead toward 
raising the total needed. Once the job is done, we 
will take a proud place with the other leaders of the 
engineering profession, as we join with them in 


our new Center 


For Future Consideration 


I have mentioned earlier in this report, the So 
ciety’s role in the profession of illuminating engi 
neering and the steps being taken for an educa 
tional program within the profession. I would now 
like to propose for future study, a revival of our 
most effective program for the education of the 
publie—their education in some of the principles 
of good lighting, and their education in the exist 
ence and aims of the [Illuminating Engineering 
Society. I refer to the certification of equipment 
program this Society conducted between the vears 
1934 and 1944 

Subject to Council’s agreement, | propose that a 
study be made of the feasibility of a similar ‘‘cer 
tifieation’’ of luminaires tied in with future edi 
tions of our TES Lighting Handbook Should 
Council consider such a program a suitable under 
taking for our Society, no doubt its many details 
would be worked out. Some of these, I realize, 
might be quite difficult and the many problems as 
sociated with such a program may be quite com 
‘rough draft’’ of the 


plex. However, my own 
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proposal which was introduced initially at all of 
the Regional Conferences, was along the follow- 
ing lines: 

The label affixed to the luminaire might read 
“IES Type A-3 
proved by the Illuminating Engineering Society 
for uses described in the JES Lighting Handbook, 
indexed under IES Type A-3.’’ The Handbook, 
not being restricted by space limitations such as 


This luminaire design is ap- 


would be the case if one tried to put all the infor- 
mation on tags on the equipment, could deal at 
length with the general types and their general 
For example, the office lighting 
from all luminaire types 


and specific uses. 
committee could select 
available, the various particular luminaires suit- 
able for office lighting use. 

My suggestion was that the certification would 
emphatically have nothing to do with physical 
quality any more than photometric data reports of 
a testing laboratory have to do with physical qual- 
ity. This, I suggested, should be so stated both in 
the JES Lighting Handbook and on the certification 
label 

As outlined in my initial proposal, it might be 
possible that certain types of luminaires would 
come to be known as ‘‘IES Type 12,”’ “‘IES Type 
6-A,’’ ete. We are almost doing this now, without 
the labels, in street lighting equipment. All street 
lighting manufacturers make luminaires with dis- 
tributions conforming to, and designated as, [ES 
Types I, II, ITI, 'V and V. The Roadway Commit- 
tee has already done, to a large degree, what my 
proposal advocates for the rest of the industry. 
The Roadway Committee worked out the needed 
distribution patterns, cut-off angles, and other 
characteristics, and set them up as standards for 
the industry to follow. The industry followed 
these standards 
I realize, is fraught 


Such a ‘‘labeling service,’’ 


with problems. Perhaps a study would bring to 
light many valid reasons why the Society should 
not undertake it. However, as a possible service to 
the public, service to the industry and service to 
the publie relations of the Society, I sincerely sug- 


gest that it be considered 


Conclusion 


When I started the responsibilities of this year, 
[I promised to do the best job I know how to do. 
This I have done. Now, twelve months later, I only 
wish I could have had more time and more energy 
to put forward all the projects on which we worked 
together. We have made progress. There are many, 
many tasks in process—lI will join with you all in 
continuing to put my best efforts toward their 


completion. 
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Report of the 
President-Elect 


By R. G. SLAUER 
President, 1960-1961 


A REPORT by your president-elect is not 


a requirement at the annual meeting and hence 
my place on the program is both a challenge to me 
and a reflection of the deep interest that so many 
of you have in the Society as an effective force in 
lighting. My remarks inevitably must be a sum- 
mary of those activities which helped me to qualify 
for consideration as your presidential nominee as 
well as a forecast as to how I will try to justify 
the honor you have bestowed upon me by making 
me your president-elect. 

The dramatic word in our Society for the past 
few years has been research—a field of activity not 
to be ignored or taken casually. Research is the 
continuing effort guaranteeing that tomorrow’s 
horizons will always be brighter. But there is also 
today, when a planned effort must be made to un- 
derstand and interpret research, to disseminate 
and apply the knowledge stemming from research, 
to design and build the produets which make such 
knowledge useful—in short, to recognize engineer- 
ing for its important part in any trend toward the 
better life. 

The trustees of the Illuminating Engineering 
Research Institute have recognized this distinction 
between research and engineering and have placed 


Substance of an address by the First Vice-President before the 
National Technical Conference of the Illuminating Engineering So 
ciety, held September 11-16, 1960, Pittsburgh, Pa 


SEPTEMBER 1960 





their emphasis on what is popularly termed pure 
research as against application-oriented research 
or application itself. I very much agree with this 
policy—but I would be remiss if I did not point 
out that this leaves a burden which the Society 
must assume. Research can be absorbed into the 
operating stream of a profession only by specific 
effort; research can be applied successfully only 
with the understanding and help of those expe- 
rienced in the field; research may temporarily cre- 
ate more problems than those it helps solve; re- 
search in itself seldom supplies ‘‘final’’ answers. 

Nuclear energy and missiles are examples of the 
broadness required in modern technology; here in 
Pittsburgh a better example is the Salk polio vae 
cine. Even after Dr. Salk’s dramatic announce- 
ment, it took several years of work by many doce- 
tors and many manufacturers to make this pro 
gram successful in the truest sense. No one ean 
estimate the time and money required to apply the 
knowledge resulting from the outstanding research 
of Dr. Salk, and even as we applaud this success, re- 
search is already suggesting newer and better 
techniques. 

This leads to a question which I will pose for 
your consideration. Has the Society accepted the 
challenge presented by the brilliant work of Dr. 
Blackwell? I don’t believe it has. As in a relay 
race, Dr. Blackwell has run to the point in the race 
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assigned to him—ait 1s our turn to grasp the baton 


and run our part. If I am right, this analogy is 


very appropriate. Individual brilliance in a relay 


is not pertinent—everyone must finish his assigned 
part 

Let me discuss a few specific technical activities 
of the Society. The first relates to the work of the 
Roadway Committee. Perhaps you will remember 
that Dr. Blackwell's work applied to interior illu 
mination only. It had been hoped that his findings 
could be 
more than a year’s work by your Roadway Com 
with Dr. Blackwell has not 


knowledge application experience 


translated readily into outdoor eoncept 


mittee provided the 


and 


necessary 


Hence our hoped-for new Recommended Practice 


for Roadway Lighting was not completed during 


the past year. I do not say this in any sense of re 


gret or criticism—lI want to compliment all mem 


bers of this Committee for their insistence on an 


I’m from Missouri’’ attitude which this year or 


next will guarantee a Practice completely worthy 


of the Society’s backing. There is, of course, the 


possibility that the TERI trustees will decide that 


this activity constitutes application work and will 


assign Dr. Blackwell to other matters Such a de 


cision has much justification: we, therefore, must 


see that a decision of this nature spurs us on rather 
than discourages us 
Let me point out two related facets which apply 


to other fields of lighting as much as to roadway 


(ine of the developments whi h made Dr Black 
well’s conclusions possible was the Visual Task 
Evaluator If 1 am correctly informed, this in 


strument is still a research laboratory tool—not a 


single one is in the hands of those who sell or apply 


lighting, those who design or develop equipment, 


those who work on Society committees It may not 


be the type of instrument that everyone wants but 
we all need the verifications which it can produce 


You as individual Society members might insist 


that your Council take the lead in this; perhaps, 


purchasing two or three instru 


Technical 


with 


for example, by 


ments for your Office so that they may 


application committees 
and on special investigations 

is the Field Factor, Dr. Black 
field. To the 


cle veloped 


work directly your 


A second facet 
link 
that 


between laboratorv and 
field 


logic 


Factor 15 


well s 


extent factors aré¢ from rea 


soning and rather than from facts, and be 


cause a sing has been chosen as gen 


rally representative of all lighting tasks, it 1s 
reasonable to assume that it cannot apply accu 
rately to more than a few tasks accidentally at the 
center of a vast complex of relationships. The work 
of the Roadway Committee dramatizes this. If 5 
460 Slane Report of the President-Elect 





is valid for miseel- 


APS 
laneous tasks, in the development of FF 15, what is 


assimilations per second 


valid for driving on a highway at 65 miles per 


hour? My own conclusion is that we should use the 
highest possible APS value — Dr. Blackwell 
gests that this would be 30 which would multiply 
FF 15 several fold 


Do we have any other seeing task any more criti- 


sug- 


> 


eal than vision on highways It is one of the very 
few which to each of us has the direct challenge of 
5000 footeandles and five-tenths. It is one of the 
very few which to each of us poses the question of 
our own life and the lives of others. It is one of the 
very few which forces us to understand and act in 
a very small fraction of a second from information 
obtained from the whole visual field. I am afraid 


Dr. Blackwell’s 


frame of reference as his recent general work, 


ultimate conclusion, within the 
same 
would lead to a recommendation of 100 or even 500 
footeandles. Possibly we are not ready for this eco 
This 


places the necessity of compromise squarely up to 


nomically, psychologically, or practically. 
our Roadway Committee, a group in which I have 


unlimited confidence for technically competent 
judgment 

I must also report to you that the long-awaited 
Recommended Practice for School Lighting is not 
yet ready. Hopefully it is just around the corner— 
it may be submitted and accepted by Council by 
Friday of this very week. Since our last Practice 
is dated 1948, you have a right to ask—why the 
Here again I would urge pride rather than 
feel, 


quite properly, that they must be right within any 


delay ’ 


criticism. John Chorlton and his committee 
reasonable scope of interpretation 

In addition to some of the points brought out 
above. Dr 


recommendation of 


Blackwell’s method as applied to the 
improved school lighting re 
quires an interpretation of the phrase ‘‘quantita- 


method.”” We 


things but 


can measure output in many 
field of 


fact that Johnny reads faster or 


tive 
there is no agreement in the 
learning. The 
better than Billy is not a measure of learning or of 
education. As you well know, even Johnny’s pos- 
sible better grades at the end of the year are not 
accepted automatically as a measure of better learn- 
ing. We might agree that higher-level lighting pro- 
better for every student but 


vides a opportunity 


educators and architects have been slow to put as 


much importance to this viewpoint as we do, par 


ticularly above what has been currently accepted 


during the past five years. This might be a case 


where the logarithmic steps required for signifi- 


cant improvement in vision militate against easy 


acceptance 
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The philosophy I propose to follow during my 
administration is based on the following summary ; 
I hope it will appeal to everyone in the lighting 
profession : 

1) Support fundamental research to the utmost 

2) Reeognize and help supply the considered 
engineering judgment and work needed to utilize 
the products of research. 

3 Actively help the Society in its efforts to 
disseminate engineering knowledge to its members 
and to the public. 

[ have not followed a basic rule of public speak- 
ing by taking so much time in discussing what did 
not happen this past year. I hope you will under 
stand. For the record, however, let me now say 
what did happen ; things for which we are all grate 
ful to hardworking technical committees and the 
technical staff at Headquarters. These include: 

1) A new Recommended Practice for Office 
Lighting, revising the one approved in 1956. just 
before so many related researches became available 
for consideration 

2) A new Report on Church Lighting, an out 
standing contribution in a field in which all too 
frequently esthetic or economic considerations ob 
secured visual considerations. 

3) The second of a series of reports on plastics 
in the lighting field—‘‘ Recommended Light Char 
acteristics of Acrylic Used in Tllumination.’’ 

(4) A report for a growing use of light for the 
leisure we as a civilization are developing— ‘Cur 
rent Recommended Practice for Sports Lighting.”’ 

(5) A report ‘‘Lighting — Keyed to Today’s 
Homes’’ whose very title is a reflection of the need 
for keeping this oldest application of artificial light 
always current. 

(6) A ‘‘Reecommended Practice for Airport Serv 
ice Area Lighting,’’ a recognition of the great 
change in public transportation in the last 20 years 

In my work with technical committees, I have 
become convinced that better coordination and 
clearer direction is needed in the dissemination of 
their work to both our members and to the public 
I expect, therefore, to apply extra effort as presi- 
dent to the related problems. Each time I review 
this pledge to myself, I am more impressed with 
the broadness of the undertaking. Our technical 
work is a key factor in our publications program 
which on the surface is the single most important 
activity in the Society —an activity which costs 
more money than any other but which produces 
more revenue, an activity which involves more peo 
ple of our staff than any other, an activity which 
in the truest sense is the only positive contact with 


every member, systematically and frequently. But 
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IE and all related ma- 


terial—is not basic in its own right; it is important 


the publication program 


primarily as the best way to disseminate technical 
knowledge and progress. 

Our technical work is also a key factor in our 
national and regional conferences, in our monthly 
Section and Chapter meetings. It is a key factor in 
our challenge to those in our schools who must some 
day be our successors in all fields of lighting. And 
all this leads to a single key conclusion which can 
be given an easy identification but which is so 
hurts rather than 


the need for a sound 


broad that the identification 
helps. This key conclusion 
expanded public relations system 

Every one of the recent Society presidents has 
emphasized the need for such an activity. Little has 
been done because the programs proposed did not 
have broad or universal appeal, there was insuffi 
cient money in our budget, there was a lack of 
urgency, or all three. I will try hard in the next 
12 months to meet this challenge and to implement 
the suggestions of Joe Browder, of George Taylor, 
of Kirk Reid, and of many other predecessors 

P. R. and | 


publicizing the fact that you elected a new set of 


as we call it—is not a question of 


officers, that you are going on a boat trip next 
Wednesday 


small place 


These have their place but it is a 
We must create the image of what the 
Society actually is and does to lead lighting prog 
ress, to develop human resources, to make people 
happier. From this image we will find the support 
for an even greater research program, even greater 
interest in lighting application, even greater respect 
for the profession of lighting. I believe our Na 
tional Conference should be a meeting at which we 
speak among ourselves, we examine ourselves and 
our fellow members, we criticize ourselves, we trv 
to understand our sometimes conflicting view 


points. But at almost every other meeting—local, 


regional or national—and through all printed ma 
terial including TE, we should share our efforts 
with the public; we should see that the publie un 
derstands to the fullest extent what good lighting 
is, What it means, what it does. All this cannot be 
done by wishful thinking—it will take planned ef 
forts to create the symbol of [ES—not the insignia 
but the idea behind the symbol—in the minds of 
20 million Canadians, 175 million Americans, and 
countless other millions throughout the world 

I hope you will support me to the fullest in this 
attempt to orient the Society’s purpose and actions 
to facts as they face us in this changing period of 
human experience and interest. Thank you in ad- 
vanee for giving me the opportunity to try during 


the next year as your president 
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l. BURLINGAMI California, one stor 
stands out from its neighbors like a beacon in th 
night The phrase IS apt; it has beckoned some 20 
per cent more business since remodelling and em 
phasizing its new look with lighting 

Levels, of course, are high in this quick-turn 
over drug store sales area. But the feature whicl 
attention is unique walls of 


Thess 


luminous walls extend six feet back from the an 


attracts immediate 
lieht on each side of the open front store 
eight Teet high Essen 


vied windows on either side. 


tially they are luminous ‘‘boxes’’ recessed 12 inches 
into the wall, each housing six 48-inch RS delux: 
cool white lamps on 12-inch centers. The lamps ars 
two in tandem to each dimming type ballast. Dif 
fusing panels are of Plexiglas. Controlled by dim 
mers, for varying brightnesses during different 
times of the day or night, maximum brightness is 
50 footlamberts at 90 degrees This limiting 
brightness, aniform from edge to edge, is an im 
portant factor in the success of the idea 

Additional punch is given to the entrance by two 
ceiling mounted four-foot square fixtures, one ove 
each front corner of the entrance. These use eight 
40-watt RS deluxe cool white lamps in each unit 


; 


on 6-inch centers. To accent ‘‘leaders’’ or special 
displays, six eyeball spots lamped with 150-watt 


PAR spots are grouped around the two ceiling 
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panels. Further, eight 150-watt reflector lamps in 
surface-mounted decorative cans are mounted on 
the marquee and over the entranceway to the store 
These flood the sidewalk with a pool of light 

As it turns out, this is not just another lighted 
window. Several merchandising advantages have 
accrued from the particular techniques used, in ad 
dition to emphasizing the open-front store 
up to 510 fe 


e The high levels eoncentrated in 


the store front compete successfully with daylight, 
minimizing the window reflections. 

e Vertical lighting component almost doubled 

e Spill light through the open front and from 
the lighted marquee brightened the entire street 
after dark—in the area of this particular store 
e The luminous wall was ‘‘different’’— itself at 
tracting attention both from outside and inside 

e Merchandise on shelves in front of the lumi 
nous walls was silhouetted where solid, and lighted 
through where translucent—a most attractive dis 
play of color and form 

e New repeat customers have been added to the 
owner's records—undoubtedly a result of their 
favorable impression of the store 


Gill and C. W 
San Francisco 


Lighting design is by John M 
Macy, Pacific Gas and Electrie Co., 


The installation took.third prize in the [ES Golden 


Gate Section’s Applied Lighting Competition 
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An ingenious ceiling ““mural”—simply a planned pattern 


of painted colors—has been used to offset high ceiling 
brightness in this indirect system using high-output lamps 
in a low-ceilinged store. The idea is worth filing, for simi- 


IDEA FOR.... 


baa AN interesting challenge in ap 
plying new light sources to old situations. The 
challenge is in solving any new problems created 
as well as in introducing fresh lighting techniques. 
The extra-high-output fluorescent lamps, for in- 
stance, offer bright new possibilities for many areas 
They offer new problems too (also bright!) espe 
cially in relatively low-ceilinged retail areas. The 
answer lies in brightness control. 

Just such an application of high-output lamps, 
and the solution for control of their brightness, is 
the one illustrated here. It is a sales area of the 
Coral Shop in Grand Rapids, selling infants’, chil 
dren's and women’s casual apparel and accessories 
Main sales space is 36 feet wide, 22 feet deep, with 
an aleove for infants’ apparel and a fitting room 
extension for a total of 970 square feet 

General lighting is supplied by only six 96-inch 
extra-high-output lamps in specially designed wood 
troughs, and 14 incandescent downlights. Particu 
lar displays are highlighted by a few other supple 
mental incandescent accent spots; chandelier is for 
Total 
show case lighting, ballasts, ef al., is 3500 watts, or 


decorative effect only. wattage, including 
3.6 watts per square foot 

With a ceiling height of only 9 feet 10 inches, 
and an 18-ineh hanging height for the luminaire, 
there was, of course, a brightness problem. The 
brightness of the near-white ceiling was 180 foot 
Further, 
this brightness on the ceiling fell off to 12 footlam 


lamberts, creating a distracting glare. 


berts five feet out from the unit. 

To reduce this brightness, an abstract ceiling 
‘‘mural’’ two feet nine inches wide was created, 
with colors in the center having a reflectance of 45 
to 57 per cent, increasing to 76 per cent at the outer 
edge. This decreased the brightness accordingly to 
a maximum of 100 footlamberts in the center to 
85 at the outer edge adjacent to a ceiling brightness 
of 100 footlamberts. Gray wall tones averaged 60 
footlamberts. The colors used in the ceiling re 
peated the two basic hues used in the general dee 


orations, a dull rose and bluish gray. This har 
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mony was an important part of the visual effect 


The color of the ceiling over the indirect unit ties 
in with, and becomes an integral part of, the basic 
color design. 

Table I lists six tones in ceiling mural giving 
Plochure number, Plochure name, Munsell notation 
and name given by ISCC color names committee. 

Plochure color cards were used as samples by the 
painter.) Fig. 1 shows plan of mural with Plo- 
chure numbers designated thereon. 


TABLE 1I—Ceiling Mural Tones 








Idea For.... 


Approxi- 
Plo- mate Re- 
chure Munsell flectance ISCC NBS? 
Number Name Notation! Per Cent Color Name 
73 Evening Haze 3.5R 6.7/5.3 45 Moderate Pink 
82 Silver Pink 6R 7.5/2 57 Grayish Yellow 
ish Pink 
~ Rose Pink 6R 8.2/2 62 Pale Yellowish 
Pink 
69 Fidelit »aPRB 7.6/4.5 7.) Very Pale Pur 
plish Blue 
71 Zephyr Blue 6.5 PB 7.5/2 65 Pale Blue 
687 Winter Sky ABP 9/0/38 76 Very Pale Blue 
] The Plochure Color System A Descriptive Analysis by W k 
Knowles Middleton. Canadian Journal of Research, January 1949 
2 From report of ISCC Subcommittee on Problem 2, Color Names 


Deane B. Judd, Chairman 
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Figure 1. Plan of mural, with Plochure numbers. 
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Figure 2. Details of luminaires. 





Figure 3. Wall equipment carrying women’s sportswear 
and accessories. Photograph accents the brightness of 
the ceiling which, to the human eye, does not appear 


relatively as bright. 





Three-lamp-long indirect unit is installed 


Figure 4. 
above entrances to fitting rooms. Removable acoustical 
ceiling panels are 24 inches by 48 inches. Note how 


contrast in brightness calls attention to merchandise. 
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Details of the luminaires are illustrated in the 
drawing, Fig. 2. Luminaire A, on the left, is a two- 
lamp trough used on the wall fixture side. (It ean 
be seen in the photograph, Fig. 3.) In addition to 
the indirect up-component of this unit, a direct 
down-component illuminates the top of the show 
eases to an initial level of 90 footeandles. The 
lamp, however, is shielded from the space used by 
the customer. 

Luminaire B in this drawing (Fig. 2) is a unit 
three lamps long having a totally indirect trough. 
It is used primarily for general lighting in the 
There 


are supplemental 75-watt spotlights on the side of 


three combination sales and fitting rooms. 


the mirror which are directed to the garment on 
the customer. This unit can be seen in the photo- 
graph, Fig. 4 

The Cherubs’ Corner, which features infants’ 
wear (Fig. 5), has general illumination provided 
by one 96-inch high-output lamp placed behind the 
valance, in addition to four 75-watt spot accent 
units which are directed to the side walls. Initial 
illumination here was 85 footcandles on top of the 
counter 

While appraisal areas such as the top of the 
counters and show cases, and the fitting rooms, 
had high levels of illumination, the main central 
area averaged a relaxing 25 to 35 footeandles. Re- 
mote ballasts are located in partially soundproofed, 
but ventilated, boxes located above the furred down 
acoustical ceiling 

The lighting design is by Kenneth C. Welch; In- 
terior designer was Lila M. Welch; both are of 
Girand Rapids, Mich 





Figure 5. The Cherubs’ Corner—tayette and infants’ 
wear department. The door to the right leads to the 
back work space and office; door to the left leads into 
a large, concealed stock room, 
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INSTALLATION AT HEIDELBERG PARK, TACOMA, WASHINGTON 


Lighting a Baseball Field 


LIGHTING OBJECTIVE: To provide illumination for nighttime playing of semi-professional, mu 


nicipal and recreational baseball. 


GENERAL INFORMATION: This field, shown in plan in Fig. 2, is part of a large recreational park 
which contains facilities for basketball as well as baseball. It is one of the newest lighted baseball 
fields in Tacoma and has been called the best lighted field in the Northwest with the exception of 
the Pacific Coast League Parks. 


INSTALLATION: Seventy-six Crouse-Hinds Co type FLA catalog No. 44429D (class GP, type 5 
and sixty-eight type FLA catalog No. 44428D (class GP, type 4) floodlights provide 42 footeandles 
at home plate, 36 on the pitcher’s mound, 22 to 25 on the infield base paths and 15 in the outfield 
Each floodlight is equipped with a 1500-watt PS-52 incandescent lamp burned at 10 per cent over 
rated voltage for increased light output. 

There are 16 floodlight units each at pole locations 1 and 8, 32 units each at locations 2 and 
7, and 12 units each at poles 3, 4, 5 and 6. (See Fig. 2 for pole locations.) These units are installed 


70 to 79 feet above the field level on 114-inch aluminum pipe crossarms mounted on pre-stressed 
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Lighting a Baseball Field (Continued) 
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concrete standards furnished by the Concrete Technology Corp. of Tacoma, Wash. (See Fig. 3) 
The standards which are 80 feet high, are hollow 60 feet up with space for both primary (4160 


volts) and secondary wiring. 


Lighting designed through cooperation of Tacoma Park District personnel, Crouse- 
Hinds Co., Paul Marten, registered electrical engineer and Graybar Electric 
Co., Inc. Contractor was Carl T. Madsen, Inc., Tacoma, Wash. 


Lighting data submitted by Eugene M. Dorman, Litecraft Mfg. Pacific Corp., Seattle, 
Wash., as an illustration of good lighting practice and to aid in the design 
of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXV 
9-60 

















Dess Island Tunnel has been built for the 
British Columbia Toll Highways and Bridges 
Authority to provide a crossing of the lower 
Fraser River near Vancouver. It is of rectan- 
gular cross section, the subaquaeous portion, 
2400 feet long, and contains four lanes for 
traffic, divided by a concrete center wall. 
The tunnel has been built by the trench 
method, i.e., six elements have been con- 
structed in a drydock, each 340 feet long, 75 
feet wide and 25 feet high, in order to be 
floated into place and to be sunk into a 
prepared trench. Some of its lighting prob- 
lems and their solutions are described. 


DEAS ISLAND 
TUNNEL 


By KARL HASELSTEINER 


le MOsT installations, the eriterion 


for good lighting is the nighttime effectiveness. In 
tunnel lighting, quite the contrary. Our problem 
is the clear sunny day when something like 10,000 
footcandles may illuminate the highway. It is then 
that the tunnel, no problem at night, becomes a 
sinister dark hole. 
It is this effect, 
the lighting principles for tunnel installations 
Chiefly, they 
hinge on the transition from bright sunlight to 


of course, which has established 
and most of the design problems. 


much lower levels within the tunnel, this transition 
having to take place at speeds much greater than 
the eye requires for adaptation. In fact, the sud 
den contrast is so great as to cause momentary 
blindness. In the Deas Island Tunnel we have 
provided for this adaptation quite successfully 
Increasing the illumination inside the tunnel to 
match outside levels is an insurmountable economic 
barrier. However, decreasing these outside levels 
to provide a gradual transition at the entrance and 
exit has been a successful solution in many tunnel 
installations. In our tunnel, 300 feet of louvers at 


At the time of writing, the author, now a consulting engineer, was 
attached to the Joint Venture of FENCO and Christiani and Nielsen 


Canada) Ltd., designers of the tunnel 
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Louvering system at exit. Similar transition at entrance 
is louvered for first 300 feet. 


the entrance and 180 feet at the exit provide for a 
smooth transition between the outside daylight and 
the tunnel entrance light. Even with a speed of 
60 mph, ample time is given for the necessary eye 
adaption. Even at 80 mph it would take more than 
This 


most eves 


two seconds to pass underneath the louvers. 
is still a safe adaptation time for 
though hardly a safe speed for entering tunnels! 

The louvers, made of anodized aluminum, are 
precisely tilted at such an angle that under no con 
ditions will direct sunlight reach the roadway un 
derneath. In addition they provide a_ certain 
amount of draft, supporting the artificial ventila 
tion and eliminating the accumulation of dust par 
ticles at the portal which could cause an uncon- 
trolled amount of veiling glare 

In the design of most tunnels, the approach has 
been to admit as much daylight as possible through 
the portal. In the Deas Island Tunnel, however, 
the tunnel entrance has exactly the same cross sec 
louvered entrance 


tion throughout. From the 


where the level is about 85 footeandles) through- 
out the length of the tunnel, our contrast ratio is 
less than ten to one. As the driver becomes adapted, 
in his journey through the tunnel, he encounters a 
gradual decrease of illumination to 10 footcandles 
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At right, top—note smooth transition from daylight to 
tunnel lighting. At right, interior of tunnel, Above, ap- 


proach lighting. 


700 feet from the entrance. Farther into the tunnel, 
after complete adaptation to night driving, the level 
is 5 footeandles, which is quite satisfactory for this 
condition The process is revers “il in his trip to the 
exit, where readaptation to outside daylight condi 
tions is provided by the louvers at the exit The us 
of such louvers, which allow for considerable sav 
ings in operating costs, was first proposed by 


Romaine W. Myers in 1939 


No problem arises under nighttime conditions and 


the illumination, controlled by photocells outsicdk 


follows automatically the day and night cycle, in 


ill seasons. Further provision is made to eut down 


on operating cost during periods of extremely low 


traffic volume To achi ve this t he experienced traf 


fic pattern is stored in a memory device, whicl 


superimposes its command to the previously men 


tioned outside light evel 


The lighting can be controlled manually or auto 


matically. In the latter case, the system provides 


automatic adjustment for differences in daylight 


levels and traffic volume and safeguards itself 


against sudden blackout to avoid possible accidents 
and driver hysteria, by switching over to an emer 
gyeney source 


Careful consideration was given to the luminaires 


used for this installation. in the interest of troubl 


free efficient operation. Conventional street light 


) 


ing luminaires are not suitable for tunnel lighting 


Such fixtures are designed to coneentrate light o1 


} 


the roadway from a high point, where no side illu 


mination is required. In a tunnel it is desirable to 


illuminate the sidewalls to offset the tendency of 
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driver to stay in the center of the roadway. The 


importance of lighting the ceiling is certainly less 
than commonly believed If the ceiling is the source 
of light and not the limit of sight, the feeling of 
being enclosed in a trough is less pronounced 
More than 700 luminaires were required for this 
installation. They were chosen especially to be wa 
terproof, well constructed, with removable ballast 
and to have reflectors of not less than 80 per cent 
reflectance. Two types of fluorescent lamps are 
used; a lightly-loaded 430-ma slimline lamp, and 
for part of the entrance, a highly-loaded 800-ma 
lamp. The highly-loaded lamp was chosen not only 
to provide the required footeandle value, but also 
, 


© provide more uniform brightness under low 


temperature conditions. Light output decreases 
about one per cent for each degree drop in bulb 
temperature below 100F, but the highly-loaded 
lamp shows less change in output with temperature 
changes. Inside the tunnel a more uniform tem 
perature will be maintained, close to the ambient 
of SOF, with bulb wall temperature of 100 to 120F 

For maintenance of the installation, a group re- 
placement of the entire tunnel has been recom 
mended when 20 per cent of the lamps are burned 
out. With a 7000-hour life expectancy for these 
lamps, an operating life with this group replace 


ment system Is expected to be 5000 hours or better 
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Come-Back for Downtown Sales 































HIs remodelled shoe store in a very old 


building in downtown Cedar Kapids, Iowa, is one 
of the forerunners in the trend to re-born down- 
town sales areas. Lighting was a predominant fac 
tor in the modernization, with all the decorative 
features of the newest suburban buildings. To wit 

e Show window lighting punched up to 150 fe. 
This is from ten elliptical reflectors using 300-watt 
R40 lamps; 17 recessed units with gimble rings 
using 150-watt PAR38 floods or spots. 

e Coves, shadow boxes and concealed uplight for 
general lighting and pleasing background effect. 

e Recessed ceiling units arranged in pleasing 
patterns, integrated decoratively with air-condi 
tioning outlets. These are in six-foot square panels 
made up of 4 two- by four-foot troffers with diffus 
ing plastic shielding. In each troffer: two 40-watt 
T12 deluxe cool white rapid-start lamps. 

e For the viewing of shoes, light on the floor; 
50 fe average provided at shoe level by recessecl 
elliptical reflectors with 150-watt and 300-watt 
R40 floodlamps. 

Lighting design by J. Charles Young, lowa Elec 
trie Light & Power Co., Cedar Rapids, lowa, took 
first prize in lowa Section’s 1959 MMIL.J contest 
Come-Back for Downtown Sales 
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INSTALLATION AT FREE PUBLIC LIBRARY, HUDSON 
CITY BRANCH, JERSEY CITY, N. J. 


Lighting a Library 


LIGHTING OBJECTIVE: To provide general illumination and a comfortable environment for read- 


ing and writing in a library 


GENERAL INFORMATION: The reading room and shelf area shown above measures 46 feet wide by 


44 feet deep in the foreground portion and 34 feet wide by 19 feet deep in the rear portion. The 


ceiling height is 12 feet. Colors and reflectances of the major room surfaces are: 


ceiling white icoustic panels 80% RF floor tan 40% RF 
walls, side white icoustic tile s0% RF table tops blond 60% RF 
rear gray 50% RF bookeases walnut 30% RF 


INSTALLATION: Fifty-two Day-Brite Lighting, Inc. catalog No. 4G495-4 fluorescent troffer units, 
each equipped with a plastic lens bottom and four 40-watt T-12 cool white rapid-start lamps, pro- 


vide an average illumination level of 95 footcandles at table height All units are installed in 


pairs to form 4-foot squares. In the foreground portion there are 20 squares (40 units 


on 12 foot centers across the room and on & fo t centers down the length of the room In the back 


portion there are six squares (12 units), also arranged on 12-foot centers across the room and on 


S.foot centers down the length of the room 


Vertical illumination at the wall bookshelves varies from 50 footeandles 6 feet above the floor 
to 25 footeandles at the bottom shelf. At the center bookeases the vertical illumination varies 


from 25 footeandles 5 feet above the floor to 15 footeandles at the bottom shelf 


Brightnesses at the time of illumination measurements were 


luminaire at 65° erosswise 500 fL walls, sick 50 fL 

t 65° lengthwise 850 fl rear 20 fL 
ceiling 16 fL floor 35 fL 
bookcases ll fl tabk tops 55 fL 


Lighting designed by Kelly & Morris, Consulting Engineers; U. C. Clarke, City Engi- 
neer; and LeRoy Cowan, City Architect, all of Jersey City, N. J. Lighting 
installed by R. W. Noel Electric Co., Inc., Jersey City, N. J. 


Lighting data submitted by H. O. Spliethoff, Public Service Electric and Gas Co., 
84 Sip Ave., Jersey City, N. J. as an illustration of good lighting practice and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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APPLICATIONS 





Aperture Fluorescent Lamps . . . Applied 


A NEW fluorescent lamp has been devel 





' > S. C. Peek 

oped for the primary purpose of providing a 
narrow, brighter source. A luminaire has also been 
designed to take advantage of these characteristics 
This paper is an attempt to: (1) show why bright 
ness and narrow width are important; (2) describe 
an integrated system; (3) show the results in vari 
ous applications. 

The introduction of aperture fluorescent lamps 
makes available linear light sources of smaller and 
brighter characteristics than were previously ob 1) high illumination at-a remote point; (2) low 
tainable in fluorescent lamps. When these lamps power consumption; (3) sharp eut-off in the ver 
are used with a half parabola reflector, the follow tical distribution ; (4) narrow vertical distribution ; 
ing characteristics can be simultaneously obtained 5) small luminaire size: and (6) wide lateral dis- 


tribution. 

The luminaire which can use, without modifica 
tion, either a 30-degree or 60-degree aperture lamp 
is shown diagrammatically in Fig. 1. 

Generally, the system is best-suited to lighting 
long, relatively narrow areas, such as roadways, 
building fronts, ete. These applications take ad 
vantage of the wide lateral distribution. 

A section of the New Jersey Turnpike was illu- 
minated by 40 aperture lamp luminaires with 30 
degree lamps, mounted 38 inches high, spaced alter- 
nately, 10 feet and 30 feet apart. A section of an 
approach on Route 128 in Peabody, Mass. was 
lighted by 10 luminaires and an adjacent turn off 
lighted from the opposite side by an equal number. 

Greater illumination at the center of runways 
is possible through the higher brightness of the 
aperture lamp system. Runways are mueh wider 
than roadways and, therefore, require larger re- 
flectors in order to obtain equivalent uniformity 

The interior of a trailer truck was illuminated 


by the system with good results 





The wide horizontal distribution coupled with 


Figure 1. Cross-section of the aperture lamp luminaire 


with light shield. AuTHorR: Sylvania Electric Products In Saler Mass 


‘ON ld ViIV 


£ 
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sharp cut-off produced an interesting method of 


lighting marinas 

It is usually desirable, for architectural reasons, 
to mount luminaires for lighting building fronts 
Several 


close to the surface to be illuminated 


building fronts were illuminated by the aperture 
lamp system with only 18-inch protrusions from 
the building 


Since only a narrow light source is needed to 


Engineering Designs for Residential Lighting 


| He Illuminating Engineering Society 


has, over the years, established criteria used to dé 


termine luminaire design, express lighting per 


formance, predict and evaluate in-service results, 
defin« 


quirements 


visual comfort and establish seeing task re 
This body of information has served 
to bring about far-reaching improvements in the 


lighting of industrial, street and highway, com 
mercial and institutional areas 

The systematic application of these classic tech 
niques of analysis of lighting systems and lumi 
naire design to fulfill a set of predetermined per 
formance requirements, specifically dietated by the 
needs of the home, can go far toward providing 
improved seeing conditions for the home—condi 
tions in keeping with the quality to which we are 
accustomed in other daily environments 


seelng 


refractor de 


Principles of prismatic lens and 


on have be 


s n applied in developing luminaires 


xclusively for home use. with results that ean best 


be expressed in the standard language and short 


hand of the illuminating engineer 


Such new engineering designs include an out 


door, prismatically-enclosed luminaire for ceiling 


mounting, or wall mounting, with dual-prismatic 


control to provide a sharp beam at 75 degrees from 


nadir, to cover a wide outdoor area, and a substan 


tial downward component between 0 and 40 degrees 


to highlight the space directly underneath the lu 


minaire, such as a doorway, a porch setting. a 


ve } 1¢ le ina carport an outdoor barbecue ete 


Such a prismatic control luminaire will provide 


136 per cent more output at 75 degrees, resulting 


in an extension of the to mounting height 


spacing 





light plastic edge-lighted signs, the aperture lamp 
is well-suited to this application without any need 
for an auxiliary reflector or optical system. 

The aperture lamp and associated luminaire were 
conceived as an integrated system to fill a need for 
greater throw and vertical control in fluorescent 


lighting 


(Abstract of LES Conference Paper No. 23.) 
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ratio by a factor of 2, in comparison to conventional 
diffusing enclosures, generally in use 

For mounting heights ranging from 24 inches 
above the ground, for flower and shrubbery light- 
ing, up to eight feet above grade, an especially wide- 
spreading, prismatically-controlled post top lumi 
naire has been developed. Illumination, normally 
achieved with a 150-watt lamp in a standard diffus- 
ing type of lantern, can be easily surpassed by a 
100-watt lamp in the controlled distribution type 
of pole unit 

A recessed luminaire, with precise, injection 
molded acrylic, light-controlling trim, eliminating 
the need for all metal framing, has also been de 
veloped. Such a luminaire is capable of developing 
utilization efficiencies 93 per cent greater than, and 
average brightnesses approximately one-half of, 
the most commonly used residential drop-diffuser, 
while projecting as much as 4.6 per cent of total 
lamp output along the ceiling for improved en- 
vironmental light balance 

It is hoped that these luminaire developments, 
specifically engineered for the home, are only the 
first step in bringing an increasingly high degree 


of comfort and see-ability into the home 


Abstract of IES Cante rence Paper Vo {7 


ILLI ENGINEERING 





MINATING 











































some are nearly, for practical purposes, unbreak- 
able; but are these materials applicable to the 
lighting field? 

The purpose of the paper is not to delve into the 
chemistry of these plastics, but rather to furnish 
data obtained from testing which most simulates 
the physical treatment these outdoor luminaire 
‘‘enclosures’’ will receive in shipment, installation, 
and prolonged service. 


Testing consisted of inflicting blows to the speci- 





mens at specific vulnerable surfaces and angles. 


Since a glass media is a past- and present-day 


D. E. Husby M. R. Anderson 


enclosure with which users are very familiar, our 
tests used glass specimens as a control medium to 
relate the data obtained on the plastic specimens. 


Fig. 1 shows the impact test stand which was 
Light Transmitting Plastic Enclosure adapted to this test procedure. It consists essentially 
For Outdoor Lighting Equipment of a ten-foot length of pipe through which a known 


weight may be dropped upon a test specimen at 
various known heights. The variable test positions 


( ian IDERING a few of the application reé used are indicated by a side view of this diagram ; 
AS b NG e Bp 4 % ‘e- - 

; . _ : . t . ‘ anel specimens -efractor ape 
quirements of an enclosing media, factors such as hat of flat panel specimens, refractor shapes, 
tel, moe acted at ‘ ee ~ mafeaactar 

vandalism, type of source, installation, and main whi h are impacted at 90 de we to the m tractor 
tenance practices and luminaire brightness must eka and refractor shapes which = subjected to 
‘ . yact at : 5-degree gle. One factor not con- 

ne eonsidenad te dabesesine the warthinem of der impact at a 45-degree angle. ne factor not con 
: ; ; sidered in the determination of impact strengths 
plastics as an enclosing member. Many claims made ah pra Mies 
; : is was that of internal friction between the weighted 
by other industries for plastics are tainting the ei ; 
promotion and acceptance of plastics in lighting pellet and the inside of the pipe as it drops through 
ape ‘ the test distance. Since all tests were performed 
applications. For an area plagued with high van- ae 
dalism rates on glass refractors or globes, it is a on the same basis, this factor is considered neg 
4aiism rates vias: reirac ‘Ss or @g eS, é 
. ligible, since we are endeavoring to show here rela 
natural tendency to either consciously or subcon = le, aimee we are endes ot eatin seats Oo 
: s ae . “i , tive values between glass and plastic 
sciously wish, and oft times ask for, plastie refrac- “A ; a eee 
tors, since plastic seemingly is unbreakable. Truly, nhene _ aepeadonerebreprae-age-te ag Pig - 
however, plastics do break. True, some have higher would smateate genevany at he pee hnaaee 
. surpasses glass as a resistant material to impact 
resistance to breakage as compared to glass and ~~ ; 
breakage. It appears that either acrylic material 


awempete: Ghatineiieees Biectite Corp. Choviien’® Gite has a minimum impact value which is equal to the 
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Figure 1. Impact test stand. Figure 2. Comparison of resistance of glass and plastic media to impact. 
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maximum value found for borosilicate glass panels 
or, on an average basis, approximately 2.1 to 2.3 
times as resistant to breakage as glass. The poly 
carbonate panels showed no damage at 5 ft.-lb. im 
pact or in excess of 13 times the impact strength of 
These comparisons are real and 
These 


comparisons and can be expanded to cover nearly 


borosilicate glass 
valid for flat panels are also very common 
any application using a plastic material as com 
pared to glass 

In comparing the strengths of acrylic and glass 
as molded, usable shapes, we used refractors which 
are duplicates, physically, and optically, for im 
pact testing. In this set of values, the strength of 
acrylic does not compare so favorably as it had 
previously, in the flat panels. Noteworthy, how 
ever, 1s the fact that when the glass refractors 
broke, they shattered, whereas the acrylic refrac 
tors were not destroyed even when holes were 
punched through them. The usefulness of acrylic 
refractors does not end when they break 

Closely related to the impact strength of methyl 
methacrylate is the effect of temperature, accord 


ing to popular belief. Common belief has it that at 


Darkroom Lighting Systems 


« PRACTICES and methods of darkroom 


lighting discussed in this paper are intended to 
apply primarily to larger operations wherein the 
major portions of entire single-story and muti-story 
buildings are dark-room areas. In these conditions 
all the light which ean be tolerated by the product 
may be about 1/200,000 of a footeandle or less 

in the usual lighting inetaliation, time is gen 
erally of little importance to the effect of the light 
Time is very important in the photographie dark 
room, however, because the effect of light on emul 
sions is cumulative 

The primary aim in darkroom lighting is to pro 
vide the greatest amount of useful visual light pos 
sible without damaging the product. This may be 
accomplished by placing the visual light where it 
will do the most good for the processor, but still 
keep it from falling on the exposed product as 
much as possible 


Some preliminary points involved for providing 


AUTHOR Fastman Kodak ¢ 


ipplications 


low temperatures, all plastics and, therefore, also 
methylmethacrylate, become very brittle and at 
elevated temperatures become more and more re- 
sistant to impact breakage 

It has been found that no detrimental charac- 
teristic ‘s produced in aerylic by usage in low- 
temperature areas of outdoor lighting as a whole. 

It must be coneluded that, sinee acrylic enclo 
sures or refractors are not truly unbreakable nor 
appreciably less susceptible to breakage as com 
pared to glass refractors at this time, their worthi- 
ness must be based on their stability during ther 
mal shock conditions and the faet that when break 
age does occur, they do not shatter, but usually 
remain effectively whole and usable. This material 
then serves a great need today and, with its in 
creasing acceptance, appears to be the beginning of 
a plastic era in outdoor lighting, particularly in 
view of the advancements made recently in the de 
velopment of high-temperature, extremely high 
strength, and economical plastics, capable of being 


refined to clear, high-transmission materials 
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illumination in a given workroom for a_ specific 
purpose are 
1. Sensitivity (speed) of emulsion handled ; 
2. The spectral sensitivity of the produet ; 
3. The spectral sensitivity of the eve 
t+. The spectral absorption of the filters ; 
». Spectral energy distribution of light source ; 
6. The time factor or duration of exposure ; 
7. The purpose of the safelight for determining 
a) Physical size; 
b) Angle of propagation ; 


¢) Intensity 
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Figure 1. Cylindrical type electroluminescent safelight 
using flexible plastic encapsulated electroluminescent 
panels and designed to fit around pipe guard rails. 


8. The general engineering and construction de 
tails of the safelights and their placement 
and distribution to provide optimum per 
formance under the conditions demanded 
for product quality and job performance 

The efficieney of light production for white-light 

areas is the lumen output per watt of power input 
The efficiency of a white-light luminaire is usually 
arrived at by taking all losses into consideration 
to arrive at the useful light which is available. For 
a safelight, however, the efficiency must take into 


Figure 2. Production darkroom show- 
ing application of obstruction markers 
(pipe lights), beehive type safelights 
with ports, recessed wall guide light. 
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the effect of the safelight on the 


photographic material. Inasmuch as there is no 


considerat ion 


practical ‘‘absolute efficiency’’ rating which can 
be applied to a safelight, the usual practice is to 
establish a ‘‘relative efficiency.’’ This efficiency 
is established by comparing one safelight with 
another. In 1927, H. Arens and J. Eggert pub 
lished a paper on darkroom lighting in which they 
define the ‘‘safety ratio’’ of two safelights as the 
ratio of the time required by the two safelights to 
produce the same photographie effect fog , the 
brightness of the two lamps being identical.' Rela 
tive efficiency may also be defined as the relative 
safety time at equal levels of illumination. 

A variety of safelights have been designed which 
may be used to provide general room illumination 
floor lighting; workplace lighting; obstruction 
marker lighting; orientation and guide lighting 

As the factor which determines how much light 
can be used in a darkroom is the sensitivity of the 
product rather than the workers’ visual needs, it 
is remarkable that high quality, efficient production 
can be carried on under lighting conditions which, 
in the usual sense, may be considered extremely 
sub-normal. Darkroom workers must depend much 
more on their other senses than those who work 
under normal lighting conditions 

We ean, therefore, consider darkroom lighting 
not as a complete answer to the workers’ visual 


needs but rather as a tool to assist him in his work 


Arens, H. and Eggert, J Darkroor | mination with Specia 
Attention to the Psychologica Sensitivity of the Human Eye 
Zeitachrift fur W issenschaftliche Photograph Vo 24 Ne 7 

229-248 (1926 
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minimum maintained-in-service tllur 
is one whereby a single 


MF 


‘ 


or 


surtaces 
of 


typical good, medium, and 


LOSS light. but does it 
M 
The 


nent part is lamp lumen maintenance 


poor 


down into its component parts 


lepreciate at different rates is well ki 


typical MF'’s published for a given 


minimum lumen maintenance factor 


replacement is not the average 


through rated lamop life 


mortality curves that the average | 


through rated life completely 
A accurate 


life more 


over the installation lif 


rABLE | — Test Results: 


UNIT 


i 


Suspens 


Lhstract ipplications 


, 


lumen 


igwnores 


Coefficients of Ut 


Room Ratio (Index) Dirty 
; 
‘ 
‘ 
p 
sverag , 
\et tirt depr 
‘ t with } ‘ ‘ ‘ rep 
il ed specification \. B. and ¢ 
: n ‘ : rv therefore 


Maintenance Factors for Interior Lighting 


HE CURRENT method of ealeulating tl 


nination 


typical maintenance fa 
combines lamp lumen depreciation with 
dirt depreciation of luminaires, lamps, and room 
This MF should represent the maximum 


It is proposed that the 


be 
first 


bre 


eon 


» That lamps 


own; ¥V et, 


line of h 


naires may be the same regardless of the lamp used 
The minimum lumen maintenance factor for group 
replacement is the value at replacement time, taken 


The 


from a given lamp lumen depreciation curve 


* for ran 


out 


It is obvious from lamp 


umen out 


50 ‘ 


per 


of the lamps that burn longer than rated average 
approach is the graphical 


integration of the lamp lumen maintenance curve 


Commercial Fluorescent Luminaires in 


ename 


lization 


Clean 


re 


er 


eve l 


R. N. Edwards, Jr. 





ken 

Ipo 
t} Loss in illumination from burned-out lamps 

ic 
must be accounted for. If lamps are replaced 

imi 


after 5 per 100 have burned out, then a lamp out- 
age factor of 0.95 should be ineluded. 

The second component part is luminaire mainte- 
Table I 


luminaires in air-conditioned officers. 


three commercial 
A study of 


nance shows data for 


lom = i : 

; previous papers on MF'’s indicates that luminaire 
yu ee . . . : 
' dirt depreciation follows an exponential function 


which approaches an asymptote, other than zero, 


a different for each luminaire. Fig. 1 shows an av- 
erage curve. From Table I, one assigns 33 months 
to time Y, and to point XY, for example, 0.88 for 
Unit B. Luminaire maintenance factors for shorter 


of All 


vious maintenance work can and should be used. 


time ean then be determined. pre- 


periods 


The last component of maintenance is room sur- 


Air-Conditioned Offices. Unit A in one office; units 


B and C both in second office. Length of test—33 months with random replacement. Operating hours per day—12. 


B Cc 
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MAINTENANCE FACTOR 


LUMINAIRE 





TIME IN MONTHS 
Figure 1. Assumed luminaire depreciation curve for 
Table 1, commercial and clean industrial areas. Curve 
shape is taken from previous maintenance paper.' 


Performance of Air-Handling Troffers 





B. S. Benson, Jr. 


[. OBSERVE the behavior pattern of air 


handling troffers and to obtain additional applica 
tion engineering data, a comprehensive survey of 
combination light and air troffers was conducted 
in installations seattered throughout the eastern 
half of the nation. At each location, users were in 
terviewed to obtain their evaluation of the system 
and physical tests were conducted to obtain data on 
air handling and photometric performance 

Both the subjective observations of the users and 
the objective tests conducted by the authors indi 
cated that air movement conditions were conform 
ing to desired design levels. Sound generation, 


often a problem with air diffusers, was not notice 


AvTHORS: Thomas Industries. Inc.. Beniamin Divisio les Plaines 


Ii. 
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face depreciation. Since this is not a function of 
lamp or luminaire depreciation, it should be con- 
sidered separately. A logical approach to minimum 
maintained footeandles is to choose coefficients of 
utilization based on anticipated minimum-in-serv- 
ice room surface reflectances 

Component maintenance factors will do much to 
relieve the uncertainty of typical maintenance fac 
tors while providing a means for obtaining more 
realistic minimum maintained-in-service illumina- 
tion levels. 


Oetting, R I snd Tuttle J WwW Tests Aimed at Realisti 
ILLUMINATING ENGINEERING, Vol. XLVIII 


Maintenance Factors 
No. 5, p. 242 (May 19 
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able in any case, even though many installations 
were visited after normal working hours when am- 
bient noise levels were much reduced. 

To determine applicable maintenance factors, 


representative troffers at each installation were 
measured for total light output before and after a 
thorough cleaning. From this data, and recognized 
practices concerning frequency of cleaning and 
lamp replacement, maintenance factors were de- 


These 


factors 


iS 
ie a : 
: AN 
\ 

|_| i 


factors, when compared to the 


listed in the eurrent JES 


V eloped. 


maintenance 








oil 
Lio nT 
LENS 


LOUVER 
Figure 1. Cross-section of air-handling troffer with lens 


or louver enclosure. 
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Lighting Handbook for comparable non-air-han 
dling troffers, indicate that the Handbook figures 
may be applied to air-handling troffers with little 
or no saerifice In accuracy 

Dirt collection patterns, both inside and outside 
of the luminaires, were observed and photographed 
In most cases, the difference in dirt patterns be 
tween air-handling and non-air-handling troffers 
was remarkably slight 

From the results of the investigation it is ap 
parent that the air-handling troffer is a_ well 
accepted tool for the illuminating engineer. The 
use of this type of lighting equipment as a source 


if low-velocity air inlets results in both good air 


and good lighting solutions 


Static Converters for 
High-Frequency Fluorescent Lighting 


os FIRST practical transistorized high 


frequency converter was a 14o-kw unit utilizing an 

ell type eireuit with transistors operating in 
series, The latest converter design is rated at 3 kw 
and uses a bridge-type circuit that does away with 
complex, time-consuming matching of transistors 

Installations using the t-kw eonverter are in 
operation at the Cleveland Engineering and Scien 
tifie Center and in an electrical distributor's ware 
house in the Cleveland area. Presently being in 
stalled is the largest single installation of high 
frequency fluorescent lighting in the world to date 


Hamilton City Hall in Hamilton, Ontario, Canada 


2 

2 

-~ 

- 
ae 
oe Be 


18 inches by 24 


t ing that portion 
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Figure |. Left: Front of 3-kw converter 
4) showing aluminum heat radiating fins. 


- 
) til ii : Physical dimensions are approximately 
} ii] inches by 6 inches. 
i Right: Back of 3-kw converter show- 
i] of converter which 
| recesses into cabinet. 
' made of printed circuits. Black box 
in center is output transformer. 


TABLE I—Maintenance Factors for Air-Handling Trof- 
fers of the Type Investigated. 


Maintenance Louvered Troffer Louvered Troffer Glass Covered 
Factor (12” Wide) (24” Wide (12” Wide) 


Good 77 75)* -= 73 (.70) 
Medium 70 68 63 65) 
Poor 66 65) 54 55) 


Maintenance Glass Covered 


Factor (24” Wide) 
Goo i 77 70 
Medium 67 65) 
Po ; 
Figures in parentheses are those listed in the JES Lighting Hand 


ird Edition. for omparable static troffers 
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will have approximately 450 kw of high-frequency 
lighting. Over 9000 standard 40-watt, rapid-start 
lamps, operating at 1500 cycles per second, will 
provide the general illumination throughout this 


building 
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Extensive use is 
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Lighting of Airport Service Areas 


Service Area Seeing Tasks 


Primary functions of the service area lighting 
installation are (a) to enable the pilot to guide 
taxi) his aircraft into final positioning for loading 
and service; and (b) to provide lighting suitable 
for personnel to load and unload passengers and 
eargo, load fuel, and perform other apron service 
functions. 

In order to provide optimum visibility for the 
approaching pilot, it is essential that the service 
area pavement be lighted uniformly within a 4 to 1 
This 
may be done if suitable attention is paid to the 


uniformity range (average to minimum) 
type of light sources, their optical systems, and 
location of equipment with relation to the service 
area. Above all, attention must be paid to the 


reduction of disability and discomfort glare. 


Servicing of Aircraft 


Practically every other visual task performed 
upon the service area employs light reflected from 
the working surface. This requires direct illumi- 


nation of relatively high levels. Surfaces range 


from horizontal to vertical. Average illumination 
levels of at least two footeandles maintained in 
service are normally considered necessary for illu 
mination of objects where fine visual acuity is not 


essential 


Acceptable Methods of Lighting Design 


The most important consideration in designing 
the lighting installation, aside from the essential 
nature of providing uniformity of illumination of 
the service area pavement, is that of keeping glare 
to a minimum. Glare from bright sources in line 
of sight are particularly troublesome to control 
tower operators and pilots of the aircraft taxiing in 
Cleveland, Ohio 
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the general vicinity, as well as to service personnel, 
passengers, and, in short, everyone making use of 
the service area and service area facilities. 

Good service area lighting for single-row aircraft 
parking without the use of floodlights at higher 
illustrated by 
The light 


Goodman, Consult 


mounting heights is possible, as 
New Orleans’ Moisant Airport (Fig. 1). 
ing was designed by Mr. L. N. 
ing Engineer. It consists of 1000-watt mereury 
lamps in roadway lighting luminaires with shields; 
mounting height is 35 feet and spacing is 60 feet. 
It provides an average of 2 footeandles over a 
100-foot band, with approximately 0.3 footcandle 
horizontal and 0.5 footeandle vertical at 100 feet 


out from the building 
Conclusions 

Service area lighting, generally speaking, has not 
Too often the 
fully 


received the attention it warrants. 
designer, as well as the operator, has not 
realized the importance of this area 

The [ES 


Service Area 


‘*Recommended Practice for Airport 
Lighting,’’ as now published, pro- 
vides minimum values maintained in service, and 
should be considered as such The cost of service 
area lighting in excess of these values is a small 
percentage of the total cost of a modern airport 

Higher levels of illumination are justifiable 
They 


operation and add prestige to airlines using the 


improve the safety and efficiency of the 


facilities. Furthermore, it is important to the air 
port management to install higher levels of illu 
mination to impress the publie with its progressive 
ness and consideration for the safety and comfort 


of those who use the airport’s facilities. 
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Moisant Airport, New Orleans — 1000-watt 
mercury luminaires with shields at a mounting height 


Figure 1. 
of 35 feet on 60-foot spacing; average footcandles, 2.0. 
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Design and Performance of an 
Inset Runway Light 


C. H. Loch 





a PLACEMENT of signal lights in the 


runway pavement to provide the new narrow gage, 
centerline, and taxiway exit lighting configurations 
imposes new requirements on the design of airport 
lights 

The optical requirement of an exposed luminous 
area, which provides the most useful low-angle 
light, works directly against the safety requirement 
of a completely flush light, which removes all 
hazard to aircraft 

The most important mechanical consideration 
is that these lights lend themselves to relatively 
installation in existing 


Another 


simple and inexpensive 


runways as well as in new runways 
mechanical requirement is that they withstand any 


load or impact that they may be subject to, such as 


\ HOF Westinghouse Elect ( ‘ eland. oF 





Figure 1. A bidirectional 45-watt inset light. 
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impacts of landing aireraft, snowplow blades, tail- 


hooks, truck tire chains, ete. 

The light must operate under all the weather 
extremes, whether completely submerged under 
water or ice or subjected to the high velocities of 
hot winds from jet exhausts. 

The availability of the compact, high-lumen 
maintenance, quartz iodine-cycle lamps made pos 
sible the design of a small inset light, shown in 
Fig. 1, 


above 


which meets the requirements outlined 
It is to be installed in an eight-inch-diam- 
eter, one-inch-deep recess in the pavement. A %¢ 
inch-wide, one-inch-deep slot connects the recess 
and serves as a wireway to connect the light with 
its transformer, which is located off the edge of 
the runway. Modern diamond drills and saws are 
used to make the recesses for the lights and cut 
When the inset light is 
installed, it presents a gradually sloped profile 


the slots for the wires. 


which protrudes only 4% inch above the runway 
surface 

Of the possible optical systems, a lens was chosen 
because it could give higher beam candlepower and 
better performance at low angles. It could also be 
sealed in the luminaire to keep dirt and debris 
from accumulating around the lamp. 

Typical photometric performance is shown in 
Fig. 2. The curve is a vertical candlepower trace 
The beam is ree 


tangularly shaped, approximately 26 degrees wide, 


through the lateral beam axis. 


with rounded corners 
These lights are currently being installed in 
several United States Air Foree runways for field 


evaluation 
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Figure 2. Typical performance of a bidirectional 45- 
watt inset light. 
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Developments in Quartz Infrared Lamps 


Je or the quartz infrared lamp has 


expanded very rapidly since its introduction in 
1954. Many more varieties have been developed, 
covering present applications quite thoroughly 
Translucent quartz types cover general purpose 
baking, drying, and food-preparation applications 
Special clear quartz lamps with small diameter 
extra-straight filaments serve as line sources for 
use in office copying machines. Clear quartz lamps, 
operated far above normal loadings, are used to 
test materials, structural parts, models, or whole 
structures related to aircraft, missiles, and space 
vehicles. For particular operating conditions sev 
eral special varieties are available 
Lamps for Universal Burning Position 

In vertical operation, filaments over five inches 
long, approximately, are heavy enough so that they 
sag, due to their own weight, while burning. A 
lamp for vertical operation has been developed 
which has small indentations in the quartz tubing, 
spaced at suitable intervals. The tantalum discs 
used to support and center the filament rest on 
these indentations, dividing the filament weight 
into small enough parts so that it will not distort 


in operation. 


High-Wattage Lamps for Missile 
and Space Vehicle Testing 

In testing materials and parts for missiles and 
space vehicles it is necessary to simulate, in the 
laboratory, the conditions that will actually be 
encountered. An example is atmospheric re-entry, 
with consequent air friction heating effects. Huge 
banks of very closely spaced, clear quartz infrared 


lamps are ideal for heating specimens, because the 


small thermal capacity of the lamps allows rapid, 


precise control of temperature and its distribution 
Lamp wattage is often three, or more, times normal 
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to obtain rapid temperature rise. Fig. 1 shows 
three lamps designed for such purposes. The 
upper lamp is a 100-watt-per-inch type; the middle 
one, 200 watts per inch. The lower lamp is de 
signed for 360 watts per inch at ‘‘normal’’ voltage 
For intervals of a few seconds, it can be operated 


at as high as 1500 watts per inch 


Platinum Leads for 
Very High Temperature Operation 


The molybdenum ribbon leads used at the ends 





























Figure 1. The developmental 360-watt-per-inch filament 
in the bottom lamp dwarfs the 100- and 200-watt-per- 
inch filaments in the two lamps above. Although the 
360-watt-per-inch lamp has a short life when over- 
voltaged, it will operate satisfactorily for many hours at 
the nominal 360 watts per inch. 
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Figure 2. Long dead ends bent at right angles to the 
axis of the lamp proper allow location of the seals be- 


hind the reflector to keep them cool. 


of quartz infrared lamps will operate satisfactorily 


for thousands of hours at below 
650°F 


disintegrate 


temperatures 
At higher temperatures they oxidize and 


In missile and space vehicle testing, 


Fluorescent Lamps for Photo-Duplicating Service 


a COPYING machine is becoming as 


much of an office fixture as the typewriter. Sales 
of all types of copying equipment have quadrupled 
in the last ten years, and today’s figures are ex 
pected to be doubled by 1965. A major portion of 
the demand is for compact, simple, low-cost ma 
chines, using the light copying process built around 
the fluorescent light source 

Light sensitive papers have spectral response 
curves similar in shape to those of the human eye 
The peak response wave length, however, may oc- 
eur anywhere between 360 millimicrons and 700 
millimierons, depending upon the type of paper 
A variety of fluorescent phosphors have been devel- 
oped for these applications ; thus, the designer can 
match the peak emission wave length of the lamp 
to the peak response wave length of any paper 
The lamps have high efficiency, generate little heat, 
and come up to maximum light output at once 
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energy concentration may raise the seal tempera- 
ture to as high as 1500°F; and lamp life will be 
impractically short. In this case, substitution of 
platinum wire for the outer portion of the inlead 
is often helpful, and results in useful lamp life 
even where seal temperature is as high as 1500°F. 
does not 


that 


Unfortunately, use of platinum leads 


result in longer life at lower temperatures 


exceed 650 F 


The Bent Ead Lamp—A Logical Solution 
to the Seal Oxidation Problem 

If the lamp seals can be sufficiently isolated 
from the region where the energy is utilized, they 
will not overheat and oxidize. A recent develop 
ment, shown in Fig. 2, is a lamp with the end dead 
space extended to about two and a half inches, and 
This allows the 
long dead end to project through a hole in the 


the tubing bent at right angles. 


reflector surface, removing it entirely from the 


hot region 


(Abstract of IES Conference Paper Ne. 18.) 
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The paper discusses several of the major types 
of processes used in light copying equipment and 
outlines features of fluorescent lamps designed for 
each process. Items of particular interest are the 
recently developed high-reflectance material used 
in ultraviolet emitting reflector lamps, for light 
absorption processes, and the new high-brightness 
‘‘aperture lamp,’’ developed for machines employ- 
ing image-seanning or image-projection principles. 


(Abstract of IES Conference Paper No. 1.) 
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Design and Characteristics of 
Aperture Fluorescent Lamps 


ere of lumen output from a fluo- 
rescent lamp is usually a function of luminaire 
design, within the limitations of the light source 
itself. Good control can be more easily realized if 
the light source is as small as possible and as 
bright as possible. The ordinary fluorescent lamp 
is inherently a low-brightness, large-area source 
However, a recent innovation, called the aperture 
fluorescent lamp, approaches the requirements for 
a small-area, high-brightness source. In this lamp, 
advantage is taken of the high internal phosphor 
brightness by revealing it through a narrow aper- 
ture cut into the phosphor coating along the entire 
length of the lamp. Aperture brightness is in 
creased by a factor of approximately two, by 
placing a reflector coating between the phosphor 
and the glass. A cross section is shown in Fig. 1 

Special glass is necessary to prevent poor lumen 
maintenance since the highly active mereury are 
is in direct contact with the glass in the aperture 

The design of this lamp is based on the circular 
cross-section, 1.5-ampere, extra-high-output fuo- 
rescent lamp. Electrical characteristics are the 
same as the extra-high-output lamp and lamps may 
be operated on commercially available ballasts. 

Fig. 2 shows a comparison of the candle-power 
distribution of the 30-degree aperture lamp, the 
135-degree reflector lamp and the regular extra- 
high-output lamp. 

The sharp cut-off and high aperture brightness 
obtainable with the 30-degree aperture lamp is 
shown in Fig. 3; lamps having 60-degree and 90- 
degree aperture are shown for comparison. 

The aperture fluorescent lamp can be used in 
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applications where narrow beam width and high 
beam candle power are necessary in order to pro 
duce a controlled distribution of light. 

Highway lighting, edge lighting of signs, light- 
ing of ceilings and walls all require the precise 
optical control obtained with the aperture fluores- 
cent lamp. The aperture idea is also being incorpo- 


rated into lamps used for photo-duplicating service. 


(Abstract of IES Conference Pape r No. 21.) 
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Mercury Ballast as an Integral Part of 
The Street Lighting Luminaire 


HE LATEST street lighting development, 


incorporating the ballast within the luminaire, has 
come about through recent advances in lamp and 
ballast designs 

The paper describes ballast designs for use in an 
integral luminaire that contains the light source, 
light control and all of the ballasting equipment in 
one enclosure. Fig. 1 illustrates one such type of 
integral luminaire. The ballast location in the 
same enclosure aS the lamp produces an environ 
mental thermal situation that is not encountered 
when the ballast is remotely mounted. To neutral 
ize the thermal condition, special precautions are 


necessary in positioning and mounting components, 


such as 1) intimate contact with shell: (2) heat 
shields; (3) location remote from lamp; (4) heat 
conduetors bet ween components and shell : 5 


location not above lamp 
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Figure 1. Typical integral laminaire containing ballast 


components. 
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TABLE I — Minimum Starting Temperatures for Mer- 
cury Lamps with Reactor Type Ballasting. 


Rated Line Voltage 


Lemp Type 240 Volts 277 Volts 480 Volts 
100 Watt H4 + 12 F 20 F 
175 Watt H22 10 20 
250 Watt H5 Zero 20 
400 Watt Hi + 20 10 
400 Watt H33 20 20 
425 Watt H17 20 F 
700 Watt H18 20 
700 Watt H35 20 
1000 Watt H15 20 
1000 Watt H36 20 


Ballast insulating systems are diseussed, indi- 
eating how small size and weight are achieved 
through the use of Class F materials. Special con- 
siderations in locating and mounting capactors are 
indicated, because of their limitations concerning 
temperature. 

The reactor is the simplest, least expensive form 
of ballasting. The use of reactors, however, is 
linked directly to the power distribution system, 
since this cireuit voltage must be equal to or greater 
than the required open-cireuit voltage necessary 
for lamp starting and temperature involved. Ta- 
bles for minimum starting temperature and line 
eurrent characteristics are tabulated. In Table I, 
note that lamps rated 100 through 400 watts are 
suitable for use on 240- and 277-volt circuits and 
the 425-, 700- and 1000-watt lamps are suitable for 
use on 480-volt circuits. 

Constant-wattage ballasts have many noteworthy 
features in addition to controlling lamp watts to 
within two per cent despite line voltage fluctua- 
tions of 13 per cent. The circuitry and construction 
of constant-wattage ballasts provides several other 
important advantages, such as: (1) no line inrush; 

2) no need for primary taps; (3) low starting 
eurrent; (4) low extinguishing voltage; (5) low 
line current during abnormal conditions; (6) in- 
sensitivity to harmonies; (7) isolated circuitry; 

8) always high power factor. 

High operating lamp current crest factors can 
increase lumen maintenance and increase cost of 
light. A ballast-lamp operation at greater than 
1.85 crest factor represents greater cost of light. 
Fig. 2 shows a graph of crest factor vs line voltage 
for typical constant-wattage and reactor ballasts. 
The cost of light is inversely proportional to the 
mean lumens; since mean lumens are not appre- 
ciably affected when the crest factor is below 1.85, 
there is no difference in cost of light for either 
type. Ballasts having higher crest factors could be 
less costly but the resultant reduction in cost would 
not offset the rise in total cost of light, since the 
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ballast cost is only a small part of the total lighting 
installation. 

Design engineers will have a full and complete 
ready reference of data concerning ballasts for 
integral luminaires from the paper. It also pro- 
vides the lighting engineer with the knowledge 
needed to properly select the right ballast for his 
application. The choice of a reactor is determined 
either by voltage on an existing circuit or by 
planning and designing into a new system the reg- 
ulation and line-voltage variation compatible with 
reactors. In new installations, the line regulating 
feature and other advantages of the constant- 
wattage ballast must not be overlooked. The regu- 
lating feature of constant-wattage baliasts permits 
the use of minimum wire sizes, maximum distance 
between lamps and maximum number of lamps. 
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Derivation of Ballast-Lumen Ratio 


ig MEASUREMENT of ballast per cent 


light output for extra-high-output lamps has cre 
ated serious problems for the testing laboratories 
because of the extreme sensitivity of the lamp to 
air currents and temperature. The protracted sta 
bilization period to reach proper operating condi 
tions has also aggravated this condition. 

In order to measure these lamps, the testing lab 
oratories have devised short-cut methods to speed 
stabilization and to maintain lamps at a certain 
condition for protracted periods. This is done by 
various water cooling setups with the lamp mer 
cury temperature and pressure held at a constant 
value by immersion or contact with water at a spe- 
cific temperature. There are advantages and dis 
advantages to this system but the high cost of the 
manufacture and maintenance of this equipment 
makes its value questionable to those laboratories 
that may make only a few measurements a year of 
this type. 

It is the purpose of this paper to show how two 
main relationships can be used to compute the per 
cent light output: 
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Figure 2. Comparison of crest factors for typical reac- 
tors and constant-wattage ballasts operating lamps hori- 
zontally. 
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1) luminous efficacy is a function of electron 
density or lamp current; 

(2) the amount of light generated by a given 
lamp is proportional to the power input to 
the lamp, lamp current remaining constant. 

The basic formula for this is 

Ballast Per Cent Light Output 
Lamp Wattage Efficacy Factor 
Rated Wattage 


where efficacy factor is a variable depending on the 


lamp current. 


(Abstract of IES Conference Paper No. 37 
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Affect Mercury Lamp Characteristics 


= were conducted on a group of 


H33-ICD 400-watt mereury vapor lamps to deter 
mine the effect of cireuit and operating position 
variations upon lamp characteristics 

The average of data from eight lamps was 
utilized to plot curves showing the effect of varying 
the impedance of a standard linear reactor ballast 
upon lamp wattage and lumen output (Fig. 1 
This was done with the lamp in both vertical (base 
up) and horizontal positions 

These curves illustrate the relationship between 
wattage and lumen output for this particular 
cireuit and this group of lamps. For example, to 
provide 100 per cent of rated wattage to a hori 
zontally-mounted lamp (wattage compensation 


s shown that the same circuit must deliver to 


; 
| 


the same lamp 101.5 per cent of rated wattage in a 
vertical (base up) position. The resultant light 
output will then be 96 per cent and 103 per cent 
of rated lumens for horizontally- and vertically 
mounted lamps, respectively. Similarly, to provide 
100 per cent of rated lumens from a horizontally 
mounted lamp (lumen compensation) would re 
quire 102.5 per cent of rated wattage to the hori 
zontal lamp. The same circuit would deliver 104 
per cent of rated wattage to a vertical lamp 

Fig. 2 illustrates the effect which variation of 
circuit-type and line voltage has upon the wattage 
and lumen output of a horizontal lamp. These 
curves represent the average of eight lamps. The 


reactor-type circuit is much more sensitive to line 








How Operating Position and Circuit Variations 





W. M. Waldbauer 
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M. C. Unglert H. D. Frazer 


voltage variations than is the regulated output 
circuit, as is shown 


In addition to the above, the paper illustrates the 


effect of are voltage variations on the output of 


the reactor, auto-transformer, and regulated output 
circuits. The pros and cons of lumen and wattage 
compensation are discussed. Recommendations for 


additional lamp standards are suggested 
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40-Watt Fluorescent Lamp 
With Higher Light Output 


a new design features have been 
successfully incorporated into the 40-watt T12 
fluorescent lamp, with a resultant substantial in 
erease in light output and in lumens per watt. Of 
the 40-watts input to a lamp of this size, about 
one-third is dissipated in the filling gas and at the 
electrodes. Since none of this contributes directly 
toward the production of light, these losses offer 
opportunities for substantial improvements. 

The decrease in lamp watts with reduced filling 
gas pressure is shown in Fig. 1. Shorter lamp life 
and a higher rate of lumen depreciation at lower 
pressures impose practical restrictions upon the 
choice of pressure. However, improvements in 
eathodes and phosphors can result in a lower 
pressure for the best over-all lamp design. 

When the lamp electrodes are functioning as 
anodes, the power consumed depends upon surface 
area. The decrease in lamp watts for anodes of 
various sizes is shown in Fig. 2. Thus, there are 
two ways by which the lamp input watts can be 
reduced without any loss of lumens: lower pressure 
and larger anodes. 

Although lamp lumens per watt can be raised by 
such means, it would be better still if the input 
watts were increased to the original value, with a 
corresponding increase in lumens. The addition 
of neon to the argon filling gas increases lamp in- 
put watts and light output. Lamps with various ad- 
ditions of neon to the filling gas were measured to 
determine their characteristics. At constant current, 
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the increase in lamp lumens is proportional to the 
per cent neon in the filling gas. Lumens per watt 
are nearly constant in the range of zero to fifty 
per cent neon 

The lower density of neon-argon mixtures gen 
erally results in shorter life and faster lumen de 
preciation. The use of better phosphors and a new 
cathode design minimizes these difficulties and pro 
vides satisfactory lamp performance 

A practical combination of these several param 
eters—lower filling pressure, larger anodes and 
addition of a small percentage of neon results in 
increases of five per cent or more in lumens and 
lumens per watt. These increases are independent 
of, and add to, any gains achieved by improved 


phosphors. 


(Abstract of IES Conference Paper No. 24.) 
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Figure 1. Effect of filling gas pressure on watts of a 
48T12 lamp at 0.43 amperes. 
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Figure 2. Effect of total anode surface area on watts of 
a 48T12 lamp at 0.43 amperes. 
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A New Two-Level Lamp 
for Residential Application 


A NEW ineandescent lamp with two 


levels of light has been designed for use in three 


way sockets to provide more efficient high-level 
operation and more trouble-free life than is char 
acteristic of the presently-available three-level 
lamps 

A major cause of dissatisfaction with the con 
ventional three-level lamps is conflict between the 
natural desire of the user to get the longest pos 
sible service from the lamp and the unsatisfactory 


This 


is especially troublesome because the dead filament 


light levels after one filament has burned out 


is usually the one most often used 
In the new lamp, an extra-long-life minor fila 
ment operates only in series with the major, so 


At high 


level the lamp is 20 per cent more efficient in the 


there is little chance of a half-dead lamp 


100-watt size than is the equivalent three-level 


lamp ; in the 150- and 300-watt sizes it is 14 per 


cent more efficient. The increased efficiency is 


made possible by concentrating all the high-level 


wattage in one filament. In the three-level lamp, 
two smaller wattage filaments must be used to pro 
duce the high level. For average lamp use there 
is an economic advantage in using the two-level 
lamp for all cases except where the low level is 
used for extra-long periods of time 

Fig. 1 shows the change in base wiring which 
makes a two-filament lamp operate in the new 


‘high-low-high-off’’ 


conventional three-way socket 


switching sequence in any 

While a ratio of approximately 4 to 1 between 
high- and low-level lumens was chosen as giving 
desirable lighting levels with all wattages, almost 
anv ratio ean be selected by changing the resistance 
of the minor filament, while keeping its design life 


constant. Of course, the low-level wattage and 


eflicienev would be different 
consumer will re 


It may be expected that the 


ceive, With no additional bulb or electricity cost, 
an actual inerease in illumination of the same order 
AS thr 


lumen increases provided by the new lamp 


bulb construction. This applies for each wattage 
size of the soft-white, two-level lamp over the three 
level type. The increased output of the new 150 
watt lamp, used in a CLM type diffusing bowl, 


even makes it possible to obtain practically the 


same illumination on the reading test plane as from 
4 rors: General ectr ‘ Cle and © 
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150 watts in a three-level lamp, without any dif- 
In addition, the selection of the high 
level necessary for visual activities is simpler with 


fusing bowl. 


the two-level lamp, since the light output difference 


between levels is more apparent than with the 
three-level lamps. 

If most consumers are to realize the full benefit 
of the extra light output, better design is required 
than is available in the portable lamps that are 
The majority of presently 


diffusing 


mass-supplied today. 
available portable lamps do not have 
media capable of efficiently directing the light 
upon most home visual tasks. 

The low level of the newer lamps appears to be 
materially lower than that of the three-level types, 
due to its distinctively yellowish light quality, even 
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Figure 1. Base connections and switching of three-level 
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and new two-level lamps. 
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though the lumen output is practically the same or 
somewhat higher, varying with lamp wattage. This 
can be a real asset both in avoidance of the use of 
the low level for eye tasks and for its association 
with the relaxing light quality of the open fire or 
flame. 

A great gap still exists between the current LES 
recommended levels and minimum illumination 
found on home task planes lighted by a _ well- 
engineered portable lamp, even after general illu 
mination from the more typical techniques is 
added (Fig. 2 


of lighting performance of the majority of resi- 


Test experience and recognition 


dence portable lamps and luminaires point up the 
need for restudy and reinterpretation of the 1959 
footcandle recommendations for home tasks. 

Illumination gains of the order provided by the 
new lamp, however, represent significant progress 
in this field. 


(Abstract of LES Conference Paper No. 17.) 


Ceramic Multilayer Multicolor Electroluminescent Lamp 


I HE ELECTROLUMINESCENT lamp is an area 


source of light which requires very little installa 
tion depth. Ceramic dielectric electroluminescent 
lamps have been constructed on bases of various 
sizes and shapes. They have found application, 
for example, in instruments to provide self-illumi 
nated panels and dials. 

Basically, an electroluminescent lamp is a capac 
itor-like structure formed by sandwiching a thin 
layer of insulating material, in which an electro 
luminescent phosphor is embedded, between two 
electrodes. At least one of these electrodes must 
be transparent. Refinements in construction such 
as the inclusion of extra coatings to provide greater 
resistance to voltage breakdown, light reflecting 
surfaces and, in the case of ceramic lamps, adher- 
ence to the substrate, add substantially to the 
complexity of the lamp structure. Since each of 
the glass coatings used in ceramic lamps must be 
heat-fused in place, the maturing temperature of 
each glass must be equal to or, preferably, lower 
than that of the preceding coating, to avoid an 
overfired condition in the latter. Careful selection 
of individual thermal coefficients of expansion is 
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Figure 2. When installed, this attractive combination 
of valance, three 40-watt Homeline tubes and harp-type 
lamps with 150-watt, two-level lamps meets the IES 
recommendation of 30 footeandles for casual reading. 
However, this level cannot be maintained beyond 40 per 
cent of the tubes’ lives, nor can a lamp higher than 150 
watts be used in the high transmission shades. 


1. E. Buck, Jr. 





necessary to prevent crazing of the glass. The 
composition of the glass in which the phosphor is 
embedded must be such that it exhibits desired 
electrical properties and does not damage the 
phosphor. 

A multilayer structure, in which one emission 
layer is constructed directly over the top electrode 
of a preceding emission layer, involves additional 
difficulties with respect to firing temperatures and 
thermal expansion coefficients. However, the loss of 
light from the lower emission layer through absorp- 
tion in the upper emission layer becomes a signifi- 
eant problem. Breakdown-protection coatings, simi- 
lar to those which had been found desirable to pro- 
vide adequate brightness and resistance to dielectric 
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breakdown in single-layer lamps, were too opaque to 
be useful in the multilayer structure. Consequently, 
a new breakdown-protection coating was devel- 
oped which transmitted 65 per cent of the green 
emission of a lower layer while yielding adequate 
emission brightness and electrical breakdown 
strength int the upper layer. This coating consisted 
of a thin application of barium titanate bound by 
i small quantity of clear glass, followed by an 
overlay of a carefully metered quantity of clear 
viass. Each application was individually heat 
fused in place 

The completed upper emission layer transmitted 


Color of High-Pressure Mercury Lamps 


aa coor of a mercury are is affected by 

the mereury vapor pressure, phosphors are used 
to supplement the emission, and filter coats are 
used to obtain special effects. Each of these factors 
is discussed and its effect on the color of high 
pressure mercury lamps is shown 

The vapor pressure of mercury within a dis 
charge is determined by its temperature. Devices 
with low specific power inputs operate at a rela 
tively low temperature and, consequently, at a low 
mereury pressure. High-pressure mercury lamps 
obtain their high pressure by virtue of a high 
power input which results in a high operating 
temperature 

The high-pressure are is richer in green and 
vellow than the low-pressure are and the change 
in color from one to the other is continuous and 
gradual. Practical mereury lamps have a limited 
amount of mereury so that at their normal oper 
ating temperature all the mereury is vaporized 
All the lamps measured have are tube tempera 
tures slightly above 600°C and have colors within 
a small range on the C.1.E. Color Mixture Dia 
gram, as shown in Table | 

The visible radiation from a mercury are con 
sists of a few spectral lines in the visible region 
Consequently, its color rendition is rather unsatis 
factory for blue-greens and especially for reds and 
purples. Phosphors deposited on the inside of the 
outer jacket have been used to correct this defi 
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39 per cent of the green light of the lower emission 
layer. Incorporation of a yellow-emitting phosphor 
into the upper emission layer, approximately 40 
per cent as bright as the green-emitting phosphor 
in the lower emission layer, provided a multilayer 
structure capable of either green or yellow emis- 
sion. At 120 volts and 400 cycles, brightness values 
were 1.6 and 1.3 fL for lower and upper layer 
lamps, respectively. Simultaneous emission from 
the green- and yellow-emission layers produced a 


near-white emission. 


(Abstract of IES Conference Paper No. 16.) 
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ciency. Two phosphors which have found extensive 
use for this purpose are: an ortho-phosphate 
(lamps with ASA color designation ‘‘/W’’) and 
C’’). These 


contribute to the over-all color of the lamps. How- 


a fluorogermanate (ASA designation ‘ 


TABLE I — Chromaticity Coordinates of High-Pressure 
Mercury Lamps. 


Arc Phosphor Lamp 
Bare lamp at x y x y x y 
_ 0.210 0.180 
244 21 
100 282 84 
295 104 
600 07 403 


Standard Lamps at Normal Operation 


HisGy 302 392 
Hi2G\ 130 404 
H22KD 306 i188 
HiLS t11 191 
HiLB/¥ til 194 434 410 350 400 
HiLB/« 32 436 543 314 375 410 
HiGL/y¥ 415 568 624 373 443 542 
HIGL/X 35 426 600 100 390 400 
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ever, since their emission constitutes only about 
15 per cent of the radiant energy of the lamp, 
their effect on color is correspondingly small. The 
Table gives chromaticity coordinates of the are, 
phosphor and lamp for these combinations. 

The high-pressure are is an efficient, high inten- 
sity source which can be used with filters to obtain 
special color effects. Its line spectrum limits its 
usefulness in this respect, but good blue, green or 


yellow can be obtained by isolating the desired 


Design and Application of Outdoor Fluorescent Lamps 





W. J. Karash A. L. Hart 


| fluctuations in environmental 
conditions place severe performance limitations on 
fluorescent lamps in outdoor applications. The 
characteristic light output vs bulb wall tempera 
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Figure 1. Light output rs ambient temperature for 
eight-foot fluorescent lamps in open, single-lamp flood- 
lights. Wind velocities: 5-15 mph (lengthwise to lumi- 
naire). Commercial, two-lamp-series, outdoor ballasts. 

New, tightly fitting, weatherproof lamp holders. 
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spectral lines. Two filters have found sufficient 
utility to warrant making them an integral part 
of the lamp. These are a yellow, which results in 
the lamp with the ASA color designation ‘‘/Y”’ 
and a purple, which results in a color designated 


oo°" 7's 


are as would be expected from their spectral trans- 


The effects of these filters on lamp color 
missions, and are listed in the Table 
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ture function of fluorescent lamps is asymmetric, 
with a slow fall-off in light output occurring at 
bulb wall temperatures above 100°F and a rapid 
fall-off below 100°F. 

Constant light output over a wide range of en- 
vironmental conditions may be obtained by main- 
taining constant ‘‘cold spot’’ temperature. Several 
possible solutions are outlined using either lumi- 
naire or lamp design or both. 

Design and operating characteristics of jacketed 
and unjacketed T10 1.5-ampere lamps, the first de 
signed specifically for outdoor applications, are dis 


eussed. These lamps, because of their high bulb 





Figure 2. Photograph of jacketed and unjacketed T-10 
fluorescent lamps. 
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wall temperature, take advantage of the asymmetry 


of the light output vs bulb wall temperature fune 
tion to produce 1) reasonable light output over 
a much wider range of normal outdoor tempera 
tures than previous designs and (2) highest light 


output at the lower end of the range where the 


Lamp Performance Related to 
Reference and Commercial Ballasts 


| iLL GAS mixtures ot two or more compo 


nents are of continuing interest to the fluorescent 
lamp design engineet TI S paper 1s coneerned 
with the performanze on reference and commercial 


ballasts of 40-watt T12 lamps having fill gas mix 


ures of neon and argon. Such mixtures result in 
improved efficiencies and increased lumen ouput 
relative to 100 per cent argon 

Neon content up to 50 per cent in argon-neon 


mixtures will not adversely affect starting, provid 
ing the fill pressure does not exceed three millime 
ters. Further improvement in efficiency and output 
of neon-argon mixtures can be obtained by redue 
tion of fill pressurs The improvements measured 
on a reference standard) reactor cireuit are ob 
tained also on commercial single-lamp and lead-lag 
ballasts, but not on commercial series rapid-start 
ballasts. For example, a 3.0-mm argon lamp oper 
ates on a typical series lead ballast at 94 per cent 
of the light output obtained on a standard reactor 
This compares with 89 per cent obtained on a 2.0 
mm, 60 per cent argon—40 per cent neon lamp 
Moreover, the light output of the mixture lamp is 
8 per cent higher on the standard reactor, but only 


per cent higher on the series ballast. This tend 
ency of lamps to produce lower ratios of light out 
put on commercial ballasts than those obtained on 
a standard reactor increases with increase in neon 
content and with reduction in pressure 

Studies of voltage and current waveshapes of 
argon-neon mixture lamps indicated that, in order 
to narrow the margin between the standard reactor 
and the commercial ballast, the current waveshape 
should be improved to approximate a sinusoidal 
wave. It was found possible, with a simulated bal 


last, to approximate the same relationship bet ween 


argon and argon-neon mixture lamps as Was ob 





longest periods of outdoor commercial operation 
usually occur. 

Typical examples of outdoor and low-tempera- 
ture applications for these two new fluorescent 
lamp designs are discussed. 
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tained on the reactor, at a flux density about half 
that existing in the commercial ballast. From our 
tests we have concluded that the commercial series 
ballast would have to be redesigned to a much 


BRIGHTNESS VS COMPOSITION 


Sr ep - T a 











x 
oO 
) 
1v 
a 
w 
a 
v 
a) 
a 
z 
a ~ 
z 
oo 
a 
@ 
w 
- 
a 
4 
ror i 
a ,” 
a 
— J 
J 
a 
@® 
_ Se ee 
30 ——— 4 
o 
85 s 
% Ne 4c 6C 8c 
% A 100 80 60 40 20 


Figure 1. Output of 40-watt fluorescent lamp operating 
on reactor and series ballast circuits as fill gas composi- 
tion and pressure are varied. 
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greater size (and cost) to obtain with argon-neon 


mixture lamps the same relative performance be- 


tween ballast and reactor as is obtained on argon 
lamps 

We have shown that mixed fill gases can be used 
to obtain higher output and efficiency. However, 
the operating characteristics of existing commer- 
cial ballasts in combination with lamp character 





istics may result in poorer lamp performance than 
would be expected from reactor measurements 
Lamp design engineers, therefore, must carefully 
consider ballast characteristics in altering or cre- 
ating lamp designs and in the prediction of lamp 


performance. 
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Multilayer and Flexible Single-Layer Electroluminescent Lamps 


| HE STRUCTURE Of the electroluminescent 


lamp has been generally confined to a single emis 
sion layer in a single-lamp unit. The superimposi 
tion of a number of light emitting layers of various 
emission colors upon one another to form a multi 
layer lamp is of interest not only from an academic 
viewpoint, but also from a practical one, for appli- 
cation in instrument dial and panel lighting, as 
well as other applications where space- and weight 
saving features are of importance. The flexible 
tvpe lamp has the additional advantage of being 
able to conform to curved mounting and rotary 
drum arrangements for aireraft panel signaling 
devices. It can withstand severe vibration and is 
virtually indestructible upon impact 

This paper describes some of the technology 
pertinent to the fabrication of flexible base single 
layer, and both rigid and flexible types of multi 
layer, electroluminescent lamps. General objectives 
with respect to structural considerations, perform 
ance in normal and adverse environmental condi 
tions, and specific problems encountered in the 
development of such lamps are outlined. 

Basically, the single-layer flexible lamp is con 
structed by the vacuum deposition of a thin 
metallic film (transparent electrode) upon a flex 
ible plastic substrate, followed by spraying a thin 
layer of a phosphor-silicone alkyd mixture upon 
the transparent electrode and then ‘‘flashing’’ a 
back electrode of highly reflective aluminum 
Polyethylene (medium and high density types 
and polytrifluorochloroethylene in 0.005- to 0.010 
inch film thickness can be expediently employed as 
flexible lamp substrates. However, the latter plastic 
is preferred on the basis of its exceptionally low 


water-vapor permeability, high thermal stability, 
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clarity, and solvent resistance. Transparent elec 
trodes of composited thin films of gold and iron 
oxide are preferable over electroformed nickel 
mesh, copper iodide and other types of thin 
metallic film systems. Films transmitting light to 
the extent of 60 to 70 per cent in the green spectral 
region with electrical resistivities of 15 to 80 ohms 
per square are readily achieved by the vacuum 
deposition of gold and iron oxide upon polytrifluo 
rochloroethylene 
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The deleterious effect of moisture ingress into 
the phosphor-dielectric layer on the maintenance 
of light output is minimized in flexible structures 
by employing heat-sealing techniques. Lamp per- 
formance is improved through the application of 
a flexible epoxy adhesive between the lamp sub 
strate and protective backing (preferably a plastic 
of the same composition as the substrate) prior to 
heat-sealing the perimeter of the lamp. Thin wire 
or foil cemented to internal bus bars with elec 
triecally conductive epoxy are projected through 
the flexible epoxy fill and heat-sealed area to 
provide water-tight electrical lead-in contacts 

The basic multilayer structure contains three 
superimposed emission layers composed of green- 
blue- and red-emitting phosphors embedded in a 
plastic dielectric and separated by light trans 
mitting electrically conductive films (intermediate 
electrodes Various types of intermediate elec 
trodes can be employed; ¢.g., glass with tin oxide 
electrically conductive coating on both sides for 
rigid multilayer lamps, and metal mesh, thin films 
of copper iodide or gold, ete for both rigid and 
flexible structures. In general, intermediate elec- 
trodes prepared by the vacuum deposition of 
composite films of gold and iron oxide are superior 
to the other types with respect to ease of applica 
tion, uniformity and ultimate brightness of the 
emitting layers. However, unlike the deposition 
of thin films of evaporated gold on smooth plastic 
substrates, considerably thicker coatings are re- 
quired for intermediate electrode applications to 
compensate for surface irregularities in the phos 
phor-dielectric layer. The light transmittance of 
the thicker gold iron oxide films required for 
satisfactory performance at 115 volts, 400 cycles 
range from 25 to 50 per cent. 

Rigid type multilayer lamps are constructed on 
a glass substrate provided with a tin oxide type, 
electrically conductive coating. A cross-sectional 
drawing of the multiple structure is given in 
Fig. 1, where the prime coating and epoxy/alumi- 
num protective backing are also indicated. The 
total thickness of the rigid lamp is approximately 
0.10 inch along the edges due to overlap of the 
metal backing and 0.085 inch in the central area 

With the exception of substrate, protective back 
ing and a few minor modifications, the flexible 
multilayer lamps were constructed in a manner 
somewhat similar to the rigid lamp counterpart 
flexible 
single-layer lamps were adapted to the multilayer 
structure. The total thickness of the flexible multi- 


Fabrication techniques developed for 


layer lamp, complete with protective backing, is 
approximately 0.030 inch. Both rigid and flexible 
multilayer lamp types are capable of emission in 
the red, blue, and green spectral regions, or in 
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Figure 1. Cross section of rigid multilayer lamp (draw- 
ing not to scale). 


combinations thereof, from a 6- by 6-inch area. 
Brightness values of a representative sample flexi- 
ble multilayer lamp at 115 volts, 400 cycles are: 
0.03 £L for the red top layer (nearest viewer) ; 0.03 
fL. for the middle blue layer and 0.10 fL for the 
bottom green layer. The brightness levels of the 
two lower emission layers are considerably lower 
than are observed for individual single-layer lamps 
of the same emission color and of equivalent volt- 
age breakdown strength, due to the light scattering 
and absorption by the superimposed intermediate 
electrodes and phosphor-dielectric layers. A con- 
tributing factor leading to low brightness in the 
two upper emission layers is the absence of a 
highly reflective back electrode that is usually 
employed in a single-layer lamp. As a consequence, 
light emitted in the back direction is transmitted 
into underlying layers, where it is dissipated 
through absorption instead of being scattered or 
reflected back through the upper layers toward the 
viewer 

Evaluation tests of the rigid and flexible multi- 
layer structures showed that their performances 
are nearly equivalent. No significant differences in 
the two types of lamps are evident with respect 
to their brightnesses, their ability to withstand 
high temperatures and their high-altitude perform 
ance. The rigid type lamp exhibited somewhat 
superior performance with respect to maintenance 
and ability to withstand high humidity operation ; 
the flexible type lamps displayed somewhat better 
performance with respect to their ability to with- 
stand low temperatures and vibration. In general, 
both the rigid and flexible multilayer lamps with- 
stood specified environmental tests remarkably well. 


(Abstract of IES Conference Paper No. 15.) 
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Fiuorescent Lighting for the 
High-Speed Expressway 


a Canada’s largest city, will 
be traversed by a high-speed expressway which 
will be 32 miles long when completed, in about two 
years. Fig. 1 shows part of the completed section 
with service road and approaches in foreground. 
The specifications for the lighting system of this 
Boulevard call for a ‘‘sharp cut-off’’ fluorescent 
luminaire using two four-foot, 1500-ma, T12 extra- 
high-output fluorescent lamps. 

The engineers for the Boulevard placed great 
importance upon uniformity and low luminaire 
brightness. No appreciable light was to be pro- 
jected above the 70-degree angle and uniformity 
was to be 3 to 1, or better. Because of the north- 
erly location of Montreal, important consideration 
had to be given to winter operation, with tempera- 
tures as low as minus 20°F on occasion and sus- 
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Figure 1. Montreal Metropolitan 
Boulevard Expressway. Photo shows 
part of completed section with service 
road and approaches in foreground. 
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tained periods of 0 to 15°F weather. Illumination 
intensities were not to be less than 75 per cent of 
maximum at minus 20°F with up to 25-mile-per- 
hour winds. 

The completed section of the Boulevard is illu 
minated with about 1900 luminaires (supplied by a 
Canadian manufacturer) using a special low-tem- 
perature, T12 extra-high-output fluorescent lamp. 
The luminaire is a one-piece aluminum housing 
with the lamps placed well within the housing, thus 
confining the light output within approximately a 
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75-degree angle (see Fig 2). The light normally 
emitted above the 75-degree angle, which is the 
prime source of glare, is now directed down onto 
the pavement. The result is an increase in utiliza 
tion of nearly 30 per cent over that of conventional 
fluorescent luminaires 

The low-temperature lamp in the T12 bulb is 
similar to the regular 1.5-ampere, T12 extra-high 


output lamp, but has modified pressure control 


chambers. Regular fluorescent lamps, designed to 
give maximum light output at 77°F, are often not 
suitable for street lighting applications. The larger 
size of the sharp cut-off luminaire meant lower 
temperatures inside, and for good cold weather 
performance the low-temperature lamp is required 
The low-temperature lamp gives maximum output 
at ambients of about 30 to 35°F and appears to be 
less sensitive to temperature variations 

cut-off 
brightness, has provided a very adequate and com 


The low 


The sharp luminaire, by controlling 


fortable lighting installation brightness 


Factors Affecting the Efficiency of 
Street Lighting Systems 


“sb 
a“ PROMOTE safety and convenience foi 


vehicular and pedestrian traffic through adequate 


visibility during darkness”’ with this eryptic 
phrase the major purpose of roadway lighting is 
deseribed in the IES Lighting Handbook. Second 
in importance only to safety, adequate roadway 
lighting serves as a deterrent to crime, vandalism, 
and other acts of violence. If a roadway lighting 
installation is to effectively reduce accidents and 


erime, adequate levels of illumination must be 
maintained throughout the life of all of the com 
ponents of the system and under all the environ 
mental conditions that are indigenous to the par 
ticular geographic location in which the system is 
installed 

In the course of this discussion, the sole criteria 
for comparison of the effectiveness of a lighting 
system will be the incident footeandle level on the 


roadway. For purposes of simplification, all other 


AvuTrnors: Line Material Industries. South Milwaukee. Wis 


196 Abstracts 


Roadway Lighting 








Figure 2. Shielded optical two-lamp fluorescent unit. 


of the luminaire provides excellent driving comfort 
with intensities in accordance with recommended 
practice. The low-temperature lamps provide the 
necessary good cold weather performance. 
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factors which contribute to visibility, such as glare, 
reflectivity, uniformity, ete., will be eliminated 

To prevent any misunderstanding or misinter- 
pretation of this discussion, it should be pointed 
out that it definitely is not intended to imply the 
superiority of any type of light source or lighting 
system. Rather, it is hoped that by compiling and 
diseussing all of the factors that are likely to re- 
duee the output of lighting systems (which are 
well known but often overlooked), lamp manufac 
turers, equipment manufacturers, and system de- 
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signers will be inspired to take steps to improve the 
performance of future lighting systems. 

Street lighting luminaires employing the three 
principal light sources in present wide usage are 
discussed on the basis of luminous efficiency of the 
minimum illumination utilized on the road as com- 
pared to the initial luminous efficiency of the light 
source. A ratio of the two previously-mentioned 
efficiency factors is defined as a figure of merit 
which can be used to compare the various lighting 
systems discussed. 

There are many factors which prevent the figure 
of merit from reaching the ideal value of one 
These are losses due to light not utilized on the 
roadway, lumen depreciation of the light source, 
voltage variation, dirt accumulation, ballast effects. 
environmental effects, and other factors. 

Ironically the vererable series incandescent sys 
tem usually approaches perfection to a greater de 
gree than systems employing modern, highly effi 
cient light sourees. This is due mainly to the fact 
that although the light output of an incandescent 
lamp tends to decrease as the lamp ages, the watt 
age of the lamp operated on a series circuit in 
creases in such a manner as to maintain the light 
output nearly constant. In addition, the small 
source size contributes to efficient utilization. 

There are many areas which those involved might 
explore in order to improve the performance of 
street lighting systems. Sizeable gains in perform 
ance are potentially available, especially in sys 
tems using gaseous light sources. Very significant 


gains could be realized by improved optical system 


The Application of 
Sodium Lamps to Public Lighting 


A REMARKABLE difference between public 


lighting in the United States of America and in 
western Europe lies in the choice of the light source 
While sodium lamps are hardly used at all in 
America, in Great Britain, the Netherlands and 
Belgium, for example, these lamps are considered 
to be very important light sources for traffic light 
ing applications. 

This situation has been brought about by the 
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Figure 1. Comparison of efficiencies of street lighting 
systems. Unshaded areas represent lumens used on street 
at end of economic source life divided by input watts 
into luminaire. Values represent typical luminaires and 


will vary somewhat for various designs. 


designs, improved lumen maintenance characteris 
ties of some types of lamps and improved mainte 
nance programs. 
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fact that the human eye sees better and more 
quickly, and is less troubled by glare, in sodium 
light than in the light produced by other light 


sourees commonly employed for road lighting 
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Figure 1. Integral sodium lamps of 200-watt and 400- 
watt ratings. For important lamp characteristics, refer 
to Table I. 


Furthermore, we have found that roadway lighting 
can be carried out most economically by the use of 
sodium lamps 

Until a few years ago, the favorable properties 
of sodium light with respect to visibility, glare, 
ete., were known only from indoor investigations 
Weigel In 


recent years, however, the author and his colleagues 


Arndt, Bouma, Kénig, Luckiesh, 


Van Heemskerck Veeckens and Burghout) have 
carried out many series of observations in an open 
air laboratory and on normal traffic routes, in addi 
tion to indoor tests 

The results of the studies can be summarized as 
follows 

a) For equal visibility, the road surface lumi 
nance with sodium light needs only to be an of that 
with mereury light ;' 

b) For the same degree of discomfort glare, the 
light source luminance with sodium light may be 
15 times as much as the light source luminance 
with mereury light; 

ec) The road surface gives the impression of 
equal brightness when, with sodium light, the ac 
tual road surface luminance is only *%4 of that with 
mereury light 

The appearance on the market, in 1959, of sodium 
lamps in a very much improved form (luminous 
efficiency up to 112 lumens per watt, see Fig. 1 
has considerably strengthened the economic moti 
vation of the use of sodium lamps 

The appreciable saving in costs, achievable with 
these new light sources, is shown in Table II which 
provides, on the basis of the present average price 
Nether 


situation in Belgium, Denmark and the 
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TABLE I. 


Lumens Per 


Lumens Per 
Lamp Watt at Watt at Nominal Life 
Rating 100 Hours 4000 Hours in Hours 
200 Watts 112 104 5000 
140 Watts 100 90 5000 


lands, the initial and running costs per mile of 
road. The savings become still more considerable 
if the lighting level for sodium light is taken to 
be %4 of that of other light sources, a ratio which 
is certainly justified on the basis of the physio- 
logical tests mentioned above. 

Table II shows that, in this latter case, approxi- 
mately 44 of the total costs per mile per year can 
be saved if sodium lamps are employed in place 
of mereury lamps. Even if American kwh prices, 
which are often 2 to 2.5 times lower than the 
European prices, are employed in the calculations, 
there is still a saving of the order of ! i of the total 


costs 
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TABLE Il. 


Case ! i Ww IV + 
Mer- Mer- 

Light Type cury Sodium cury Sodium Sodium 

Level in Footcandles ! | 2 2 1.5 


Initial Costs Per Mile 


Cables and switching 


installation 15.300 13.820 15.300 15.800 15.300 
Poles 7480 6810 8270 6810 5120 
Luminaires and ballasts 4100 4250 5870 7010 5270 
Lamps 795 604 1250 1208 908 


Total initial costs 
dollars) 27.675 25.484 10.790 30.328 26.598 


Total initial coats 
per cent) 100 95 100 99 86 


Running costs per mile per year 
Maintenance 196 61 439 361 271 


amp replacement and 


aning 44 l 626 1102 827 
kwh nsumptior 1966 1 792 «©2069 = «1552 
Total running costes 

dollars 2799 1945 4917 3532 2650 
Total running costes 

per ent 1 val 100 72 54 
Tota costs per e pe 

ear lollarse al 4066 T4607 6119 4887 
Tota ts per mile r 

ar per cent a 80 100 82 65 
In ling amortization costs for cables, switching installation and 
poles (over 2¢ ears and luminaires and ballasts (over 10 years 
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Roadway Brightness and Illumination 
As Related to Luminaire Distributions 


ie is the authors’ opinion that there can 
not be a blanket substitution of brightness values 
for illumination values, or vice versa, for specify 
ing roadway lighting systems. No one single illu 
mination or brightness value (such as those plotted 
in Fig. 1 


way lighting system. The relationship of one to the 


is a measure of the see-ability of a road- 
other must be considered. As was so well explained 
in 1914 by Dr. C. H. Sharp,' in a diseussion of a 
paper by Dr. H. Ives, ‘‘It should be emphasized 
that brightness data and illumination data cannot 
be made to replace each other. They can only sup 
plement each other.’’ 

Because there still is the problem of understand- 
ing how light flux distribution and system design 
ean influence the brightness and illumination rela 
tionships, several systems were computed and ex 
amined with this problem in mind. It was con- 
cluded that it is difficult to give an exact meaning 
to a single ratio factor of roadway brightness/ 
horizontal illumination because of the many influ- 
encing elements. Even if all of the elements could 
be taken into consideration and a ratio factor de 
veloped for each situation, these factors would still 
only be a means of transferring horizontal illumi 
nation to pavement brightness, or pavement bright 
ness to horizontal illumination 

Since seeing is more a matter of brightness con 
trests, the computed values of object brightness, 
pavement brightness and veiling brightness were 
combined to determine apparent contrast, C’, for 
12 systems that differed as to light distribution and 
spacing. To better understand the effects of differ 


AUTHORS Holophane Co In Newark. Ohio 
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ent distributions, the individual illumination and 
brightness values, and resultant contrast values, 
were plotted, as in Fig. 1, to show graphically the 
relationships along one representative roadway 
line for each system. As there is as yet no practical 
means for easily measuring or calculating all the 
important quality elements of roadway lighting 
systems, the engineer must still rely to a large ex 
tent on experienced judgment in evaluating the 
relationships of pavement, object, background, and 
veiling brightnesses. 

The authors believe that the type of data pre 
sented in this paper can assist design and applica 
tion engineers in this respect. 


l lves, Herbert |} Measurement of Brightness and Its Signifi 


ance Transactions of the Illuminating Engineering Society, Vol 
x No } p. 183 1914 
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Figure 1. Pavement brightness, object brightness, disa- 
bility veiling brightness, vertical and horizontal illumi- 
nation and contrast for different positions along one 
representative roadway line. The system is horizontal 
100-watt mercury lamps with 140-foot spacing and me- 
dium angle distribution. 


Abstracts 


Roadway Lighting 499 


Street Lighting Glassware Breakage 


Bu AKAGE of street lighting glassware is 
quite serious It is costly to replace and presents a 
safety hazard. Glassware breakage is not uncom 
mon. The eause is usually thermal shock, vandal 
ism probably accounting for less breakage than 
many people assume. Some years ago a research 
project was initiated to gather information that 
ould be used to increase the reliability of glass 
are used in street lighting luminaires 
Cold rain striking the hot refractor of an oper 


ating luminaire causes thermal shock. The magni 


tude of/and factors affecting the ability of glass 
vare to withstand such thermal shock, occurring 
n service, were the subjects of this research 
Information was obtained through consultatio: 
vith glassware manufacturers, studies of the avail 


ible literature, observation of many street lighting 


nstallations in servi Is ff many laboratory 

sts and a special outdoor testing laborators 

Thermal shock breakage oceurs when a surface 

heated glass is suddenly cool d. The thermal con 
traction of tl cooled surface is resisted by the 
vijacent warm interior portion of the glass. thus 
stress on the cooled surfa If 
the temperature differential is sufficiently great 
the stress will be sufficient to cause failure 

The classical method for measuring thermal 
shock breakage resistan is to immerse heated 
glassware into cold water. The temperature differ 
ential between the initially heated glass and tl 
water temperature is progressively increased until 
breakage occurs. The cooling rate obtained in this 
type of test is much higher than that oecurring in 
service, and results of this type ot test have ofter 
been at variance with observed performance 

A spray-type thermal shock test has been devel 
oped which correlates well with field experience 
Controlled water spray is applied to a luminair 
which has been operated at progressively higher 
Exact 


lamp wattages until the glassware breaks 


field conditions are not duplicated; however, the 
test is related to the service environment and pro 
duces similar results. Fig. 1 is a comparison be 
tween test results and known service performance 
of a-number of different tvpes of luminaires 
The tendency of street lighting glassware to suf 
fer thermal shock breakage in service is a function 
not only of the glassware, but is dependent also on 
the luminaire and lamp type. Some factors affect 


ing thermal shock breakage are 
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1) Operating temperature and temperature dis 


tribution 


‘ 


2) The exposure of high-temperature areas 0 
the glass to rainfall 

3) Geometry of the glassware. The sharpness 
of prism root fillets is very significant. 

4 Mechanical stresses such as those caused by 
high clamping forces 

>) The type of glass. Thermal stresses devel 
oped are dependent on the modulus of elasticity 
and coefficient of expansion and these vary for dif 
ferent compositions of glassware 

Street lighting luminaires can be designed to 
provide good glassware breakage performance in 
service, and this research has revealed some of the 
significant design factors involved. The test pro 
cedure provides a means for determining safe 
operating wattage value, as limited by glassware 


breakage characteristics, for various luminaires 
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Figure 1. Comparison of service performance with spray 
test results. Each point represents the service record of 
30 to 300 luminaires. 
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CALCULATIONS AND PHOTOMETRY 


PO) SSCSSSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSSSSSSOSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESE 


s Photometry of 
Low-Mounted Linear Sources 


SS By D. E. Spencer (right) 
(), rpoor lighting ealeulations are con and C. E. Kowalski 


ventionally based on candle-power curves. It is 
well known, however, that the concept of candk 
power Is an exact concept only for point sources 


For finite sources, apparent candle power may be 





operationally defined with respect to an arbitrary 
reference point within the source by multiplying 
footcandle readings by the square of the distance 
In this sense, one will expect candle power to be a form surround, specification of candle power is not 
function of distance, which approaches a constant sufficient. What we need to know is how bright the 
as the distance becomes very large luminaire is and what solid angle it subtends. The 

The paper shows that for a low-mounted fluores specification suggested in this paper is compatible 
cent luminaire, a family of apparent candle-power with these long-range objectives 


curves are indeed obtained as a function of dis : 
; Abstract of IES f‘onterence Pane r No. i, 


tance. However, if the equivalent height of a ree 
tangular source is calculated as a function of angle. 


the entire family of vertical candle-power curves 





coalesce into a single curve. Such a curve is shown 
in Fig. 1. Data obtained at distances from 2 to 40 
feet are all represented by a single curve below the 
cutoff region. This curve itself can be determined 
from conventional candle-power measurements 
Thus, extensive additional measurements are not 


needed to give information which is significant at 





all distances. 

Specification of the luminaire in terms of effee 
tive height and effective width of an equivalent 
rectangular source has several advantages. A sim 
ple specification valid at all distances can be em 
ployed. From this specification, families of appar 
ent candle-power curves can be calculated if de 
sired. These are useful in predicting the appear 


ance of perfectly diffusing surfaces 








GE To answer the more fundamental question of the 


4. 4 4. 4. 





appearance of imperfectly diffusing and semi-spec os oo 25 30 


ular surfaces and the visual effect of the non-uni §(°) 


OF 
o] 
5 
a 


pray 
1 of Figure 1. Effective height h of equivalent rectangular 
Pre@acts Inc. Golem, Mast. respective : source vs angle 5 below cut-off plane. R lamp radius. 
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Computer Programming 
for Controlled Fluorescent Lighting 


[), RING the past quarter century, the 


Illuminating Engineering Society has shown keen 
interest in papers concerning better methods of 
computing, and in topics heavily dependent upon 
computations. We studied, or skimmed, many such 
papers with the conclusion that the authors of these 
papers, although they may not realize it, are the 
logical persons to program their results for elec 
There is a method of pro 


tronic computers 


gramming, called rOoRTRAN programming, which is 
quickly mastered and which will serve the pur 
poses of the illuminating engineer who is computa 
tion minded. We can testify to this as a result of 
computer programs developed within the controlled 
fluorescent lighting program described in previous 
and coneurrent LES papers 

The accompanying illustration (Fig. 1) is im 
portant in predicting illumination, and the de 
scribed FORTRAN program for the IBM 650 is related 
to it. This program will be semi-nonsense material 
to most illuminating engineers but, we say, about 
three hours of tutoring will make it meaningful 
An associated computer program for ‘‘all’’ right 
triangle relationships ubiquitous in predicting il 
lumination for layouts is illustrated by a sample 
page of answers (Fig. 2 We used the monumen 
tal IES extension of the Dewey Decimal System in 
classifying computer programs before sending their 
abstracts to the IBM 650 program library 


Library search saves research and, analogously, 
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Figure 1. Canonical coordinates for the illumination 
vector for a strip source. Arbitrary point P is regarded 
as cornerline, if necessary by using “window subtrac- 
tions.” Illumination component D, gives the illumina- 
tion upon a plane which is parallel to plane of source. 
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conventional and program library search aids plans 
for computer programs. We think the professional 
librarian is needed for this burgeoning field. The 
paper explains how this belief resulted, in part, 
from programming the IBM 604 for one of the 
parametric equations for the macrofocal parabola 


reflector 
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Figure 2. Right triangle calculations. The nomenclature 
is that of IES Lighting Handbook, Third Edition, Fig. 
A-31, page A-30. The IBM 650 was also used to print 
similar tables with “b” in inches and “a” in feet, these 
being convenient for low-mounted applications. 
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A Portable Reflectance Meter 


a REFLECTANCE meter is a modernized 
version of the absolute reflectometer first described 
and demonstrated to the Illuminating Engineering 
Society by the author in 1920.' It employs a 4-inch 
integrating sphere and a small lamp and lens sys 
tem mounted in a tube external to the sphere. By 
rotating this tube to either of two selected posi- 
tions, the light spot can be projected onto the test 
surface, placed over a 14-inch opening in the 
sphere, or onto the sphere wall. 

The light is measured by means of a phototube 


AvuTHor: Retired Physicist, Cleveland, Ohio 
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L, HAS not been uncommon to find the 
results of photometric measurements of lamps and 
luminaires, and of computed data derived there 


ete at ll ta 


from, such as coefficients of utilization, expressed 


> ate, ~ 


numerically to four apparently significant figures 
Considerable doubt exists as to the validity of this 
practice, especially where such values are the re 
sult of a single test of a single specimen. 


The light source under measurement, instrumen 


| tation, and measurement procedures are such that 

exact duplication of results can be expected only 
" under exact duplication of all conditions entering 
: into the measurement. Most lighting equipment is 
t such that exact duplication of conditions in re 
e 
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Significance of Numerical Results of Photometry 
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Figure 1. Simplified wiring diagram of amplifier. A 
selector switch makes it possible to measure battery 


voltages. 


and amplifier, with light from a small spot on the 
sphere wall focused onto the phototube. By means 
of color correction filters, the reflectance values 
measured are applicable to a 4300-degree source 
cool fluorescent lamps 


1. Taylor, A. H A Simple Portabié Reflectometer of the Abso | 
ite Type,”’ Transactions of the Illuminating Engineering Society 
Vol. XV, p. 811 (1920) 
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peated tests is difficult to obtain. Repeated meas 
urements of the same specimen of even the more 
variations as 


stable types of sources will show 


great as +14 to 14 per cent; in the case of lumi- 
naires, this variation between repeated tests of the 


same unit will become as great as +2 per cent 
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To this variation due to limited accuracy of 
measurement, is added possible variability due to 
lack of representative character of the specimen 
or sample tested. Where a large number of speci 
mens, properly selected to truly represent the uni 
verse from which they are chosen, are tested, a 
true average performance can be developed. On 
the other hand, where only a single specimen 18 
measured, variations from average will sometimes 
approach 10 per cent. Data showing typical ex 
amples of variation between test specimens of 
supposedly identical units are offered to verify this 

Coefficients of utilization, and other derived data, 
can represent the average no more closely than the 


Where such 


data are computed from a given single test result 


test results on which they are based 


it becomes rather obvious that third-place figures 


lose all significance and second place figures be 
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Interflections in Aperture Lamps 


|. is now possible to make lamps many 
times brighter than conventional fluorescent lamps 
with no inerease in power input This gain is 
effected by 


cylindrical fluorescent lamp is employed, but in 


interflections within the lamp. A 
stead of coating the entire surface with phosphor, 
a long narrow aperture is left clear. The remainder 
of the lamp is coated with a highly reflective phos 
phor layer. In this way, aperture lamps provide a 


very bright, narrow, one-sided light soures 





come somewhat doubtful. It is then equally obvi- 
ous that basing the choice of a luminaire for an 


installation solely on a small difference in luminaire 
efficiency or coefficient of utilization is not wise, 
since the average of the luminaires as supplied 
may deviate markedly from the single unit tested. 
Those who use such data should be aware of these 
facts 

This disclosure may raise a question as to why 
tests are made when the results are subject to such 
limitations. This, in turn, raises a question as to 
whether no information is as good or better than 
that which can be obtained economically. The 
answer is that testing, even with all its limitations, 
brings out worth-while data that cannot be ob- 
tained in any other manner. 


(Abstract of IES Conference Paper No. 19.) 


The paper develops the integral equation for 
interflection of light within an aperture lamp. An 
exact solution of the integral equation is obtained, 
which permits the prediction of the photometric 
characteristics of aperture lamps. As shown in 
Fig. 1, within the aperture the lamp may be several 
hundred per cent brighter than conventional 
lamps. It is also shown that, with suitable reflecting 
materials, a major part of the luminous output of 
the aperture lamp is radiated through the narrow 


slit 
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Figure |. Graph showing how much brighter the inside 
of the aperture lamp is with interflections than without 
interflections. a aperture angle, pr reflectance of 


lamp coating. 
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With such a lamp, fluorescent luminaires pro- 
viding a high degree of control are possible. The 
theoretical characteristics of a family of reflector- 
lamp combinations are described. The advantages 
of the very bright aperture Jamp may be employed 
either to reduce the size of reflector required, or 
to reduce power input. Either way, the aperture 
lamp provides greater economy in controlled fluo 


rescent lighting 





Photometry of Luminaires Using 
Highly-Loaded Fluorescent Lamps 


H. GE photometric laboratories have usu 


ally been required for adequate testing of fluores 
cent luminaires. This paper describes the design 
and construction of a so-called ‘‘ point source’’ pho 
tometer in which adequate test distances for eight 
foot luminaires in normal burning position may be 
obtained within a nominal ceiling height of 12 feet 
Coefficients of utilization caleulated from these test 
results, compared with actual measurements of th 
luminaires in an Interflectance Room, check out its 
accuracy 

For the cases investigated, it appears that shorter 
photometric test distances using cosine-corrected 
photocells may be satisfactory for interior installa 
tions when luminaires are mounted at a distance 
equal to their own length or less, while for lumi 
naires mounted at greater heights, a photometric 
test distance of five times the luminaire length may 


be preferred. 
AUTHORS Westinghouse Electric Corp., Cleveland, Ohio 


SEPTEMBER 1960 





Abstracts 








It is hoped that the aperture lamp will be em- 
ployed in a broad range of applications including 
automobile headlights, floodlighting of runways, 
bridges, walls, ceilings, low-mounted street light 
ing, cove lighting, indirect lighting, and even in 
the design of shallow luminous ceilings and lumi 


nous walls. 


(Abstract of IES Conference Paper No. 22.) 
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Fig. 1 is one view of the calibration set-up show 
ing the lamps being energized from the ballast in 


the luminaire to be photometered 
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Figure 1. View of calibration set-up showing lamps en- 
ergized from test luminaire ballast. 
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Electroluminescent Lamp Brightness Measurement 


HE RECENT acceptance by commercial 


and military organizations of electroluminescence 
as a source of illumination has emphasized the im 
portance of accurate brightness measurements of 
these sources 

Since the authors have found the Spectra Bright 
ness Spot Meter Model UB lo, 


to function with an acceptable degree of 


with an external 
meter 
reproducibility, and since this instrument is in 
wide use as a measuring tool for electrolumines 
cent light sources, this paper is concerned with the 
problems involved in adapting this instrument, 
through a calibration procedure, to accurate deter- 
mination of electroluminescent source brightness 

The calibration procedure recommended herein 
considers first the standard approach for calibra 
tion of the 


source, followed by an appraisal of its deviation 


instrument to a standardized white 
from eye sensitivity through the use of filter pho 
tometry This procedure, when applied to several 
Spectra Brightness Spot Meters, disclosed that the 
filter photocell generally 


internal combinations 


closely matched eye sensitivity over most of the 
spectrum. However, in one of the meters exam- 


ined, rather wide deviation from eye sensitivity 
was found, which emphasized the importance of 
calibration for various colors 

While it is possible to determine color by several 
methods, the one recommended is based upon filter 
photometry, where the Spectra Brightness Spot 
Meter is supplemented with selected filters which 
broadly cover the visible spectrum. The ratios of 
the instrument responses through the various filters 
color of the light 


provide identification of the 


AUTHORS Messrs. Wollentin and Goldfarb Westinghouse Electrix 
Corp., Bloomfield, N. J Mr. Be Chieage Miniature Lamp Works 
Chicago, |! 
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source which then permits selection of the proper 
correction factor to be employed. 

Besides the problem of color encountered in the 
measurement of electroluminescent lamp bright- 
ness, several other considerations peculiar to these 
The major prob- 
lems are the variation in the brightness of the 


light sources are of importance. 


emitting surface area of the lamp and the sensi- 
tivity of lamp brightness to exciting voltages, fre- 
quencies, and temperature during operation. Proper 
control of these variables during lamp operation is 
mandatory. In the interest of reporting meaning- 
ful brghtness values, it is necessary to state the 
conditions of temperature, voltage, and frequency 
at the time of measurement. 
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Measurement of Visual Information Cues 


As THE Object of the sight-light opera 


tion is to gain information of the world external 
to the observer, a method of measuring potential 
visual information recovery would be useful. Two 


identical scenes, for example, can be lighted with 





er different lighting distributions to the same illumi 

nation level and can meet the same gross visual 
he comfort criteria; yet, one scene can be clearer and 
nt- sharper than the other. One scene can convey more 


H. L. Logan Emanuel Berger 


visual information than the other, both along the 





*s( 
\b avenue of attention where the data is consciously 
he processed and below the threshold, where it is 
. . . retati . ) the i er "lr ; ‘ve 
si directed to nonmental terminals (resulting in the la ‘a aes n in the manner originally devel 
. -. oe : 
» » Jiessrs ‘, ,retz er { W arr 
re emotional component in the observer’s response to oped by Messrs. | R Kretam rs Harrison 
the visual spa and B. M. Oliver of the Bell Telephone Labora 
er it’ Stic space : . ; 
; . . tories, al by mean f the retzmer ‘ture 
is As a luminous field with no changes is completely a id by m aft. K ~~ 
a ae : , autocorrelator 
™ . the same, and as information is conveyed only by gnnnaaieepieers: 
7 . *,* » <" ‘ é \ f i > "i cene i iffere 
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ey investigation is complete ‘‘sameness,’’ or complete lighting are reported upon in the papet ne pair 
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visual redundancy. It is measured by the autocor Pigs. 1 and 2) shows the same st eran 
lighting methods employed The autocorrelation 
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Figure 1. Uncontrolled street lighting. Figure 2. Controlled street lighting. 


ING SEPTEMBER 1960 Abstracts—Research 507 











Autocorrelation curves for the two scenes in 


Figure 3. 
Figs. 1 and 2. 


visual information revealed by the two pictures is 
measurable as a departure from ‘‘sameness.’’ 
The results for the four pairs of scenes studied 
are given in Table 1 
The data from such a few studies can only illus 


Air lons Using Ultraviolet Lamps 


oo air has been observed by many 
The 


lamp 


investigators working with ultraviolet lamps 


ultraviolet radiation from any ultraviolet 


cannot directly ionize oxygen or nitrogen; the air 


ions observed are a result of attachment of elec 


trons liberated from various metal surfaces or dirt 
particles 

A study was made to determine the number of 
negative air ions that can be generated by germi 


cidal lamps. It was observed that many existing 


ultraviolet luminaires do produce a small number of 
negative air ions. Tests were made to determine 


which of the metals or combination of metals 


yielded the greatest number of ions from a given 


lamp: Further, a number of luminaires were de 
signed and the number of negative ions measured 
The number of negative 


greatest in streamlined air flow and least in tur 


bulent air 
ions/ml can be obtained from such ultraviolet units 


AUTHORS W esting? se Pleetr ‘ rT Bloomfield N 


JOS LOostracts Research 


Ons WAS observed to be 


As many as 50,000 to 200,000 negative 





TABLE lI. 





Differ- 
Scene “Sameness” ence 
Reference Field ( Unity Autocorrelation ) 10,000 A.C Points | 
Actual Bank Scene 9.289) 
12 
Model Bank Scene 8 209 
4 
Uneontrolled Street Lighting 9 461 ' 
a1 
Controlled Street Lighting 9,380 : 
Indireetly Lighted Classroom 568 t 
21 
Semi-Directly Lighted Classroon 0.447 
Reflected Glare Sample 4 9 653 4 
Reflected Glare Sample 40 9.594 | 


trate the nature of the problem being investigated. 
However, if our present suggestions cannot avoid 
the incompleteness of a progress report, they do 
demonstrate a technique for the measurement of 
visual information which, perhaps, opens a new 


perspective in lighting progress. 


(Abstract of IES Conference Paper No. 11.) 


Rudolph Nagy 





The interest in air ions could open a new avenue 


of research in the application of germicidal lamps 





There are many test results to show that negative 
air ions produce beneficial effects on humans while 
positive air ions are generally considered harmful. 
made great 
Probably, 


Germicidal radiation has recently 
strides in the field of air sterilization. 
the addition of air ions by proper design of the 
germicidal apparatus could greatly enhance the 
value of germicidal lamps in hospitals, factories 
and homes 


Abstract of IES Conference Pape r No. 42 
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In a Simulated Office 


Tk PROBLEM Of discomfort glare has been 
studied by many researchers, and one of the eri 
teria used has been BCD, the borderline between 
comfort and discomfort. Since most laboratory 
work in this field leads to calculations or assump- 
tions about how people in work-a-day situations 
will react to discomfort glare, it seemed desirable 
to make an investigation under circumstances 
which are as close to a real-life situation as possible, 
without sacrificing the necessary standardization. 

Is BCD a meaningful concept to most inexperi- 
enced observers? If so, can they make consistent 
and repeatable evaluations of actual lighting situa- 


tions? 


It was the purpose of this project to ask 
these questions and, if the answers were ‘‘yes,’’ to 
provide check-points against which systems for 
predicting discomfort glare can be checked. 

Fig. 1 shows the simulated office, in which the 
twelve luminaires are switched in the combinations 
or ‘‘situations’’ shown in Fig. 2. In situation 
No. 5, the lighted row is the one farthest from the 
observer and nearest his line of sight. The observer 
looked at the fixation areas around the X’s and 
adjusted luminaire brightness by pushing buttons 
which operate motor-driven dimmer equipment. 
Luminaire brightness range was 40 to 2500 fL. 

Members of local organizations served as ob 
servers, and the fees were paid into the charity 
funds of the organizations. In addition, engineers 
(not lighting), supervisors, foremen and secretaries 
from the laboratory plant were used. 


Aurnor: Sylvania Lighting Products, Salem, Mass 





Figure 1. View of simulated office from behind observer. 
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BCD Appraisals of Luminaire Brightness 


Willard Aliphin 


Instructions were given from a tape recorder 
through the loudspeaker on the observer’s desk, so 
that all observers would receive the same instruc- 
tions in the same way. The observer was asked to 
push the upper button and notice that the ‘‘lumi- 
naires’’ got brighter. Then he was told to push 
the lower button and notice that they dimmed. He 
was asked to raise and lower the brightness several 
times and ther to adjust the brightness to his 
BCD, the borderiine between comfort and discom- 
fort, while locking at the ‘‘X’s.’’ 

Fig. 3 is a graphical presentation of the data 
from a highly consistent observer. It should be 
emphasized that the lines are not ‘‘curves’’ in the 
usual sense. In order to compare with data from 
other observers, the plotting is in the order of the 
arbitrary numbers assigned to the situations, but 
each observer made the appraisals in a different 
sequence. Fig. 3 simply shows the four BCD values 
in footlamberts chosen by the observer for each 
situation, and the outer points have been connected 
by lines in order to help in visualizing the spread 
of data. The dashed line connects the median 
values of brightness. Fig. 4 summarizes the data 
from 109 observers. Each curve relates percentage 
of comfortable observers to luminaire brightness 
for one of the situations. 


The following are offered as conclusions: 
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SITUATIONS 


Figure 2. Situations. Open rectangles indicate lighted 


luminaires. 


Abstracts——Research 509 















































OCD BRIGHTNESS i FOOTLAMBERTS 




















WITUANION NUMBER 


Figure 3. Example of consistent performance, Observer 
No. 42. Order of presentation: 3-4-6-2-5-1. 


l BCD is a meaningful concept to most in 
experienced observers 

2) Most such observers perform consistently 
when appraising the discomfort glare produced by 
an actual lighting situation 


} Consistent observers repeat their perform 


Further Data on Discomfort Glare 
From Multiple Sources 


= PRIMARY Objective of investigations 


of discomfort glare is to provide information which 
leads to the development of predicting, with rea 
sonable accuracy, whether a lighting system will 
be acceptable. In spite of the considerable amount 
of work done on this subject, a number of ques- 
tions remain unanswered and a completely satis 
factory method of dealing with discomfort glare 
continues to be an elusive challenge. Important 
among these questions are those which concern 
large luminous areas and multiple sources 

The present investigation was initiated to pro 
vide visual discomfort evaluations with various 
combinations of luminous elements which corre 


spond to those found in typical lighting systems 
AuTHoRS: General Electric ( Cleveland, Ohi 
510 


Abstracts Re search 








CENT OF OBSERVERS FINDING SITUATION COmfPORTABLE 


Laid 





LUMINAIRE BRIGHTNESS IN FOOTLAMBERTS 


Figure 4. Per cent of observers finding each situation 
comfortable versus luminaire brightness. 


ance patterns on other occasions, but the patterns 
may be displaced upward or downward on the 
brightness scale 

t) Observers differ considerably in the rate 
at which their adaptation changes with changes in 
luminaire brightness. 

5) Data are provided by which present and 
proposed methods of predicting discomfort glare 
can be checked for six simulated office situations 


(Abstract of IES Conference Pape r No. 12.) 





John F. McNelis 


Sylvester K. Guth 


Fig. 1 
ing to individual, lengthwise rows of luminaires in 


These ranged from a full luminous ceil- 


a simulated medium-sized room. Using previously 
described BCD procedures’ and the Discomfort 
Glare Evaluator,* the various luminous areas were 
evaluated in terms of the brightness of a compari- 
son source located on the line of sight. These sub- 
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View of the experimental condition repre- 


The other 


Figure Il. 
senting a luminous ceiling (Condition A). 
conditions included various combinations of lengthwise 


rows. Comparison source is located on line of sight. 


jective evaluations provide a basis for comparing 
computed discomfort glare ratings. 

Subjective ratings can be in terms of the ratio 
of the comparison source brightness to the BCD 
brightness of the source on the line of 
Comp/BCD 


the comparison source, as shown in Table I. 


sight 


, or as the index of sensation M, of 


Discomfort glare investigations have emphasized 
that glare effects are not directly additive. That is, 
computed ratings involving two or more sources 


have indicated greater discomfort than is shown 


by experimental observations. That additivity is 
probably a complex function is illustrated by the 
values of Comp/BCD and M.,,. 


dition B is made up of Conditions D and E. Purely 


For example, Con 


on a sensation basis, it can be said that B is equal 
to D plus E. 


ratings of the latter two conditions is considerably 


However, the sum of the subjective 


greater than the rating for Condition B. 
Of the many methods for computing discomfort 
glare ratings which have been explored, several 


TABLE I — Experimental and Computed Discomfort 
Glare Ratings. 


Experimental Subjective 


Condition Ratings Computed Ratings 
Comp 

Rows BCD M. =M (=M)* w./G 8./B. M. 
A All 1.14 155 1606 152 1.73 1.44 154 
B. 1-8-5-7-9 1.00 136 865 130 a6 93 100 
Cc 2-4-6-8 95 129 741 135 87 92 100 
D 1-5-9 81 110 485 110 44 66 72 
E 4-6 82 112 410 109 61 76 83 
F 3-7 65 89 379 1038 2 66 71 
G 2-8 60 81 331 92 27 54 58 
H 5 66 90 6198 81 28 55 59 
3 45 76 ©6190 78 21 47 54 
J 1 45 61 144 62 082 35 37 
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offer interesting possibilities. One of these is based 
upon the sum of the indices of sensation M of the 
individual luminous elements, which are shown as 
=M in Table | 
than the 


It is seen that all of these values 


are greater corresponding subjective 


ratings M.. An analysis indicates that these dif 
ferences appear to be a function of the number 
Thus, =M can 


by means of a variable exponent 


‘n’’ of luminous elements involved 
be related to M 
‘a.”” Computed values of (2M)*, the exponent 


being obtained from a linear logarithmic relation 


ship between ‘‘a’’ and ‘‘n’’, agree quite well with 
the subjective evaluations M,. 

Other possible methods involve converting each 
luminous element into an 


individual equivalent 


one located on the line of sight. Such conversions 
readily can be made by means of the BCD formula.’ 
The sum of the individual converted sources is 
considered to be equivalent to the group of lumi 
nous elements included in each experimental con- 
dition. Ratings can be computed in terms of the 
ratio ,/e, in which », is the solid angle of the 
equivalent source on the line of sight and @, is the 
solid angle required for the same source to pro 
duce the BCD sensation. The ratings can also be 
in terms of B,/B 


the equivalent source and B, is the BCD brightness 


in which B, is the brightness of 
of the same source. A third method is in terms of 
V,. which is the index of ‘sensation of the con- 
verted source 

Computed values of these ratings are given in 
Table I. The B, should be 
compared with Comp/BCD, and M, with M,. All 


may be represented by straight lines on logarith 


ratios w,/o, and B 


mie coordinates. Thus, the subjective and com 
puted ratings can be represented by the exponen- 
tial functions 

Comp/BCD 


and 


1.34 (w,/a,)°3* = 1.13 (B,/B,)** 
i,.=2.i0n. 

This paper is a report of progress on the very 
complex subject of discomfort glare and should not 
be considered as presenting a preferred method 
for dealing with it. Needless to say, additional 
experiments are necessary to answer the many new 
questions raised by each new investigation. It is 
hoped that this new information will stimulate 
discussion and further analyses by those who are 


interested in the problem. 


References 


1. Luckiesh, M. and Guth, 8. K Brightnesses in Visual Field at 
Borderline Between Comfort and Discomfort BCD) ILLUMI 
NATING ENGINEERING, Vol. XLIV, No. 11, p. 650 (November 1949) 
2. Guth, S. K. and MeNelis, J. F.: “A Discomfort Glare Evalua- 
tor,” ILLUMINATING ENGINEERING, Vol. LIV, No. 6, p. 398 (June 
1959 


(Abstract of IES Conference Paper No. 13.) 


Abstracts—Research 511 















.E.S. LIGHTING DATA SHEET 


‘ON Si VI'V 


t¢ 





INSTALLATION AT S & K CHEVROLET, SOLANO AND FLORIDA 
STREETS, VALLEJO, CALIF. 


Lighting a Used Car Lot 


LIGHTING OBJECTIVE: To illuminate a used car lot for attraction and for merchandising purposes 


GENERAL INFORMATION: The lot, which is located on a corner, measures 125 feet by 130 feet 


Sign type walls on two sides are yellow (65% RF). The lot pavement is black asphalt with 


cement worked into the surface (10° RF 


INSTALLATION: Four Nu-Art Lighting & Mfg. Co. catalog No. TNE-696-1500 MA open luminaires 
are mounted at the top of a round 30-foot pole located at the center of the lot, as shown in Fig. 2 
Each of the luminaires is equipped with six 96-inch T-12 cool white 1500-ma fluorescent lamps 

One Nu-Art catalog No. AFF-448-1000 MA luminaire is mounted at the top of each of nine 
15-foot poles spaced on approximately 30 foot centers on the two street sides of the lot. Each 
unit is equipped with four 48-inch T-12 cool white 1000-ma fluorescent lamps. The poles are set 
on the property line 15 feet back of the sidewalk. A cluster of six 150-watt PAR-38 flood lamps 
are installed at the end of a bracket arm mounted on each pole. These incandescent lamps illu- 
minate and add sparkle to the grills on the 
front line of cars 

Footcandle readings after three months of 
operation were: base of center pole, 51 foot 
candles; property line, 20 footeandles; main 


show area eorner +f) footeandles 


Lighting designed by Charles Michaelis, Pacific Gas 
and Electric Co., David Whitt, Electrical Con- 
tractor, Whitt Electric Service; and Arthur 
Kenny, Vice President, S & K Chevrolet, all of 
Vallejo, Calif. 


Lighting data submitted by Charles Michaelis, as an 
illustration of good lighting practice and to zid 
in the design of similar installations. 


Published by the Committee on Publications of the 
IHuminating Engineering Society, 1860 Broad- 
way, New York 23, N. Y. 
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Footcandles Are Not Enough 


Recently there has been a great deal of emphasis 
placed upon footeandles. Recommended lighting levels in 
most instances have been at least doubled, and in some 
cases tripled and quadrupled. This is a step in the right 
direction. Everybody instinctively wants more light and, 
as means are provided for producing it economically, 
acceptance is gained. But footeandles are not enough; 
we all know that there is another aspect of lighting 
which is equally important. This is the aspect which 


embraces such things as light distribution, shadows, 
contrast, glare, reflectances, textures and color, all of 
which are included in the word “quality’—an aspect for 
which we have no meter and where we must rely, to some 
When the quality 


is wrong, the lighting is not good, regardless of the 


extent, on judgment and experience. 
footcandle level. I would like to cite a few examples. 

Publie utility lighting men get in on a lot of post- 
mortems. When a new lighting installation isn’t satis- 
factory, the owner sends for us. On the principle that 
the doctor learns more from a sick man than from a well 
In offices, the 
We find 
perhaps 50, 70 or 100 footeandles on the task which we 
We also find direct and 
reflected glare from unsuitable luminaires; lamps too 


one, we are very interested in such jobs. 
complaint is almost always “too much light.” 
know is not too much light. 
close together, too-bright louvers or bottom covers, too- 
bright ceilings, inadequate shielding. These are some of 
the more common defects. 

We have had 


When these are made of highly diffusing material, such 


complaints about luminous ceilings. 
as milk-white plastic, the brightness will often prove 
objectionable if we try to achieve a level higher than 
about 100 footeandles. Appreciably higher levels may be 
achieved with less highly diffusing materials such as 
erystal clear plastic with an embossed prismatic pattern 
to keep the light out of the direct glare zone or by a 
louvered ceiling with adequate shielding. 

The lighting installation may not be the sole culprit 
Put a sheet of white paper on a dark desk top and look 
at it under 10 footeandles. It should be quite comfort- 
able. Increase the level to 100 footeandles and the paper 
seems unbearably bright; moreover, it loses stability and 
begins to float in space. A flat-textured, light-colored 
desk top will make things right again. 

One reason for improved vision under higher foot 
eandle levels is that the eye becomes more sensitive to 
brightness differences. This helps us to see detail more 
clearly but also imposes the restriction on the degree of 
contrast permissible in the general environment. As 
footeandle levels rise, brightness differences become more 
If we 


only on fixtures, customer reaction will often be “too 


and more critical. neglect them and concentrate 
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much light.” At high lighting levels we must specify 
not only the lighting installation but the complete envir- 
onment, including reflectances and textures of all archi- 
tectural and work surfaces. 

In lighting for working, the objective is an efficient, 
comfortable visual environment. In lighting for selling, 
the objective is to attractively dramatize merchandise 
and identify the location. In recent years, architects and 
merchandising men have advocated the open front 
a store front entirely of glass so the complete interior 
becomes a show window. We have received a number of 
calls on such jobs. The customer complains that people 
walk in hesitantly and say, “I wasn’t sure you were 
open.” We find, in such instances, strongly directional 
downlighting providing a relatively high level on the 


horizontal but no light on the ceiling and little on side 


walls. When one stands outside in front of the store in 
daytime, the impression is that of a black box. Wall 
and ceiling lighting plus high reflectances plus high 


intensity spotlighting on displays improve this condition. 
It must be discouraging to store designers to note in 
many of these open fronts a window sign—*‘open.” 
Showing the merchandise to advantage is another 
instance where footeandles alone do not offer a solution. 
A number of years ago, a jewelry chain relighted one of 
their stores in which the lighting had been unchanged 
for a long time. It consisted of multi-armed chandeliers 
equipped with bare, clear incandescent lamps. The new 
lighting was provided by semi-indirect equipment at a 
much higher level. Within a few months they noted an 
appreciable falling off in diamond sales. They retained 
a merchandising consultant who found that the soft, 
diffused, indirect lighting flattened out the diamonds 
which the glaring, bare lamps had previously filled with 
sparkle. Supplementary incandescent downlights over 
jewelry counters give right kind of light without glare. 

Color of light is also important. We received a call 
“Women select a hat, walk to the 
mirror, put the hat down and walk out of the store,” they 
said. We 


wall of saturated green with a bare daylight lamp on 
Lots of footeandles, but they walked out. A 


from a hat store. 
found a number of small mirrors hung on a 


each side. 
merchandise expert told us why. “When a woman looks 
at herself in a mirror, she looks at her face first. If she 
isn’t satisfied, she forgets all about what she is trying 
on.” A new wall color and the right lamp in a shielded 
enclosure corrected this condition. 

Mest people agree that an automobile looks best on a 
bright, sunny day. An overeast day deprives it, some 
what, of both modeling and sparkle. A car does not look 
its best in a showroom under a luminous ceiling of 
highly diffusing plastic, no matter how high the level. 
Additional, light 


shadow, contour and sparkle. 


directional should be provided for 


Recently a contractor 


Lamps are brighter than ever. 
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called saying that he had never used 1500-ma lamps 
and wanted a check on his caleulations. He was making 
a lighting plan for a supermarket and had convinced the 
owner to have 150 footeandles. He planned to accom 
plish this using continuous rows of bare lamp 1500-ma 
strip on a 9-foot ceiling. We suggested he hang up one 
of these lamps and look at it to convince himself it 
needed some shielding 

Not all our difficulties with higher levels are visual 


Not long ago, we were called by a merchant whose 


10-foot high store had been lighted to 50 fe plus with 
150-watt recessed reflector lamps. Such lighting requires 
a loading of about 10 watts per square foot. Ten per cent 
of the energy appears as light and perhaps 70 per cent 
as infrared radiation which, along with the light, is 
efficiently transferred to the working plane by the reflec 
tor lamps. This merchant had artificial cooling which, of 
course, had little effect on this fine electrical heating 
system. He was puzzled that he felt cold at his desk in 
a corner and warm on the selling floor a few feet away 

Some lighting difficulties have a psychological aspect 
\ number of years ago, a utility installed a luminous 
ceiling in a control room The diffusing plastic, when 
lighted, had a somewhat vellowish eolor. Side walls were 
finished in a hue whose brightness and color was a very 
close match for the ceiling. For the oceupants of the 
room, the intersection of vertical and horizontal planes 
of walls and ceiling disappeared. This caused a feeling 
of marked uneasiness and instability. It was corrected 
by repainting the side walls in a pastel green differen 
tiating their planes from that of the ceiling \ similar 
instance was encountered in a monumental government 
building in Washington where luminous, indirect lumi 
naires were suspended in continuous rows in a room 
nearly a block long with the oeeupants’ line of sight 
parallel to the rows. Nausea and dizziness were experi 
enced by an appreciable percentage of the workers. No 
one liked the environment. Solution was the installation 
if a number of transverse baffles suspended at intervals 
from the ceiling, each baffle painted a different pastel 
color. This broke up the railroad track vanishing point 
effect of seemingly endless rows of luminaires 

These examples outline, to some extent, the seope of 
problems encountered in modern lighting. New light 
sources and equipment, together with the background ot 
current visual research have opened a new horizon for 
the electrical industry. Pilot installations at the new 
levels are of first importance, but by concentrating on 
footeandles, to the exclusion of other factors, we may 


he guilty of “too muc h light” or “the wrong kind of light.” 


Some Solutions 


With the new footeandle levels we need a complete re 
orientation on thermal environment. In the past, we 
have tended to deprecate the resultant heat from lighting 
The heat generated at the new levels becomes so appre 


eiable a factor that we ean no longer ignore it or treat 


it as a necessary evil It must he necepted and put to 
positive use as a part, or even a major part, of the 
building’s heating syster 

We need a new kind of training at several levels. The 
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utilities, the contractor, the distributor's salesmen ill 
have an opportunity to guide the small and medium 
sized jobs. Larger installations are influenced by the 
architeet, the consulting engineer and the manufacturer’s 
representative. Something constructive is being offered 
these people at the local level chiefly by the utilities 
through IES courses—put on for those that will come 
National contributions are being made by several Light 
ing Institutes under various auspices in different parts 
of the country. 

The key man in the future of lighting is the architect 
and, unfortunately, we find him a hard man to sell 
Architects must sell themselves; they resist conventional 
pressures. The AIA has 12,000 members; the various 
engineering societies, 500,000; a ratio of 40 to 1. This | 
means that something like forty specialists, more or 
less, are working on each architect—each trying to 
convince him of the all importance of his particular 
field. No wonder the architect has a reputation of being 
a hard man to sell. 

This might well be the time for a concerted effort on 
the part of all branches of our industry to rekindle the 
interest of architectural and engineering schools in add 
ing lighting courses to their curricula. The architect is 
academically trained; the establishment of such courses 
in architectural schools would add considerable prestige 
to lighting in his eyes. 

Specifically, we might consider an industry committes 
on lighting education with members from such organiza 
tions as TES, EEI, AIA, ATIEE, NECA, NEMA. The 
scope of such a committee would be to find ways and 
means of establishing required courses on illumination 
in the architectural schools and in those options in elee 
trical engineering which might naturally lead to consult 
ing or general contracting work 

What might be the other activities of such a commit 


’ I asked this question of a number of people of my 


_ 
acquaintance and the variety of ideas was decidedly 
interesting. Among them were: 

(1) Establish lhghting courses in technical institutes 
and junior technical schools. 

(2) Establish national lighting design contests for 
architectural students taking required courses in illumi 
nation, with scholarships as prizes. 

(3) Establish fellowship in post-graduate courses in 
advanced lighting work. 

(4) Promote the distribution to architects and con 
sultants of IES lighting data sheets, ILLUMINATING 
ENGINEERING, TES Recommended Practices. 

(5) Promote joint local meetings of TES and AIA 
Chapters. Promote attendance of junior AIA members 
at local TES lighting courses. : 

(6) Promote formation of a national joint committee 
of TES and ATA along the lines of the present school 
committee but with a wider scope. 

These came out in casual conversation. A brainstorm 
ing session would yield many more. If ten per cent 
proved practicable, a full-time executive secretary of 
such a committee would be a very busy man.—J. F’. Par 
sons, Illuminating Enaineer. Niagara Mohawk Power 
Corp., Buffalo, N. Y 
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INSTALLATION AT LIBERTY FIRE CO. NUMBER ONE, NUMBER 
ONE HALL STREET, SPRING CITY, PA. 


Lighting a Bowling Alley 
LIGHTING OBJECTIVE: ‘To illuminate a small bowling alley for recreational bowling 


GENERAL INFORMATION: This four-lane bowling alley, shown in plan in Fig. 2, is used by a Vol 


unteer Fire Department. The ceiling height is 8 feet in the approach area and at the lowest points 
of the sawtooth-type ceiling over the lanes. Colors and reflectances of the major playing area 


surfaces are: 


ceiling hite 70% Ri 
walls, plaster white 80% RF 

paneled mahogany (0% RF 
flonr maple $8 RF 


INSTALLATION: The lanes are illuminated to a level of 125 footeandles by three rows of Keystone 


Electric Mfg. Co. fluorescent luminaires concealed in the sawtooth-type ceiling construction as 
shown in Fig. 2. Each row consists of two catalog No. SRP-4964 industrial-type units, each 
equipped with four 96-inch T-12 cool white slimline lamps, and one No. SRP-448-4 industrial-type 
unit equipped with four 48-inch T-12 cool white slimline lamps. 

The alley approach, scorers’ and participants’ sections are illuminated to an average of 
25 footeandles by four Prescolite Mfg. Corp. catalog No. 2722 24-inch square recessed louvered 
units, equipped with 300-watt PS-35 silvered-bowl incandescent lamps, spaced as shown in Fig. 2. 


The spectator area is illuminated to 20 footeandles by two Prescolite catalog No. 2722-2 units 
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Lighting a Bowling Alley ‘ Continued) 


w ¥ 
, L L Figure 2. Plan view of bowling all 
showing location of lighting equi 
ment. A—Keystone fluorescent un 
a he ' B—Prescolite 300-watt incandescer 


nits. C—Prescolite 200-watt incan 


ent 


equipped with 200-watt PS-30 silvered-bowl incandescent lamps spaced as shown in Fig. 2. 


—~— Tr) oF 


+ 


Brightness readings of the major surfaces at the time of illumination measurements were: 


ceiling, spectator area 7 fL floor 
alley area 42 fL alleys 60 fL 
walls, plaster 64 fL approach area 12 fL 
paneled 4 fL 


Lighting designed by Charles W. McQuiston, Lighting Engineer, Philadelphia Electric 
Co., Philadelphia, Pa. Electrical Contractor was Andrew A. Kurtas, Spring 
City, Pa. 


Lighting data submitted by Charles W. McQuiston and George T. Anderson, Jr., Phila- 
delphia Electric Co., Philadelphia, Pa., as an illustration of good lighting prac- 
tice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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1960 IES Gold Medallist—Willard C. Brown 


A distinguished name has been added 
to the list of TIES Gold Medallists. With 


the unanimous approval of Council, the 


IES Gold Medal and Certificate has been 
awarded to Willard C. Brown .. . ‘‘for 
meritorious achievement which has con 
spicuously furthered the profession, art 
or knowledge of illuminating engineer 
ing.’’ The award was made during cere 
monies at the IES National Technical 
Conference in Pittsburgh this month. 

This highest of all honors in lighting 
is the culmination of many previous 
recognitions of Mr. Brown’s meritorious 
achievements. He was among the first 
IES members to be honored with the 
grade of Fellow. He has been elected 
President of several engineering organi 
zations including the Illuminating Engi 
neering Society (1941-1942), the Cleve 
land Engineering Society (1957-1958 
and is currently President of the U. S 
National Committee of the international 
illuminating engineering organization, the 
Commission Internationale de |’Eclairage 

The distinctive characteristic of Mr. 
Brown’s contributions to illumination 
has been that in every phase in which 
he has worked (and these are numerous 
a major advance in lighting knowledge 
and lighting practice has resulted. Many 
of these advances are detailed in numer 
ous papers presented by Mr. Brown be 
fore this Society and published in its 
Transactions. Others are similarly out 
lined in the Transactions of the Society 
for Automotive Engineers and the Amer 
ican Society for Agricultural Engineers, 
the Proceedings of the CIE and many 
technical bulletins published by the 
General Eleetrie Co. 

Beginning in 1921, the year in which 
he presented his first major study (on 
operating temperatures of incandescent 
before the IES 
Convention in Rochester, Mr. Brown has 


lamps and luminaires 


been a dynamic leader in such fields as 
automotive lighting, farm, sign and 
theatre lighting and all areas of com- 
mercial lighting. In automotive lighting 
he was for many years an active member 
of the TIES Committee on Motor Vehicle 
Lighting and of the Lighting Division 
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Willard C. Brown 


of the Society of Automotive Engineers. 
He was co-patentee (with R. N. Falge 
of a basic principle of beam control by 
optical means from two-filament head 
lights. This principle still applies in mod 
ern headlights. Mr. Brown’s further 
optical researches in headlamp design 
(with V. J. Roper) virtually revolution 
ized this field. One of the most notable 
of the major developments resulting from 
this work was the prefocused headlight 
bulb and greatly reduced headlight size. 

In the theatre lighting field, he served 
as consultant for many of the largest and 
most spectacular theatres. He developed 
(with F. M. Falge 
utilizing an individual reflector for each 


the principles for 


lamp in foot, border and strip lights. 
This equipment, still standard today, was 
reported in an IES paper in 1927. 
Farm lighting was another of Mr. 
Brown’s specialties during the early 
thirties. His work in this field led to his 
appointment as first Chairman of the 
Lighting Committee of the American 
Society of Agricultural Engineers. He 
authored the first bulletin on farm light 
ing which established principles of light 
ing for farm buildings and obtained 
ASAE approval of its recommendations. 
He specified the lighting for many early 
projects sponsored by the Committee on 
the Relation of Electricity to Agricul 
ture, including the National Rural Elec 
trification Project near Washington, D.C. 
In the many phases of commercial 


lighting in which Mr. Brown has been 
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active, he is best known for his work in 
the application of industrial lighting. He 
is credited with the first use of upward 
components of illumination in industrial 
lighting equipment and it was through 
his efforts that equipment for producing 
this effect became universally available 

Mr. Brown’s lighting career has been 
in association with the General Electric 
Co., Nela Park, Cleveland, Ohio, which 
he joined in 1920. From 1948 to 1957 
he was Manager of the company’s Engi 
neering Department. In this capacity he 
was responsible for the executive direc 
tion of efforts in all application fields, 
product planning and lamp performance 
From 1957 until his retirement on March 
31, 1960, he was Manager of Lighting 
Edueation. This included responsibility 
for the General Electric Lighting Insti 
tute and for educational programs de 
signed for technical, professional and 
leading civie organizations, as well as 
for various user groups. 

Paralleling Mr. Brown’s distinctive 
career in these many phases of lighting 
has been his outstanding work with both 
the IES and the Commission Interna 
tionale de 1’Eclairage. His leadership 
on IES commitiees, too numerous to men 
tion, and with the U. S. National Com 
mittee of CIE for nearly 40 years has 
been, in itself, a major contribution to 
lighting progress. He also served on the 
Seope Committee of CIE which directs 
the technical activities and programs of 
the Congress. 

Mr. Brown holds the rank of Captain 
on the retired list of the U. S. Naval 
Reserve, another area in which he has 
served with distinction continuously since 
1917. He saw service in both World 
Wars, as Lieutenant with the U. S. Navy 
in World War I and during World 
War IT as a Captain, USN, in charge of 
Commodity Procurement Activities. 

Although he formally retired from 
active business last March 31, Mr. Brown 
plans to continue his work in illumi 
nating engineering with characteristic 
vigor. In fact, he is just beginning a 
four-year term as President of the U. 8. 
National Committee of CIE and is eur 
rently making plans for a major meeting 
of this organization to be held next 
month in State College, Pa. 
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Here and There 
With IES Members 


Incoming and outgoing Section and 
Chapter officers and committee chair- 
men of East Central Region met with 
RVP Carman Miller and IES Managing 
Director Dex Hinckley (second and 
third from left, center row) for dis- 
cussion of local activities for the 1960. 
1961 vear. Meeting was held June 23- 
24 at the Yorktown Hotel, York, Pa. 








Membership certificates were awarded to new Sustaining 
Members at N. Y. Section’s last meeting of 1959-1960 
year. These most recent IES supporters are, L to r. in 


photo at left: F. J. Walsh, consulting engineer; Sherman 
J. Lowy, Lowy & Donnath, electrical contractors; Fred 
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Aerial tour of outdoor lighting installa- 
tions in the greater Columbus (Ohio) 
area was high point of Buckeye Chap- 
ter meeting on street and airport light- 
ing. Warren Edman, Holophane Co., 
Inc. was speaker at the “ground” por- 
tion of the meeting; Richard Eddy, 
Columbus and Southern Ohio Electric 
Co, narrated the hour-long aerial tour. 
Among the installations viewed by the 
60 members and guests at the meeting 
were the new street lighting in Lincoln 
Village, a Columbus suburb, Lighting 
of Scioto Downs race track and strob- 
lighting on the main runway approach 
of the Columbus airport. 





Kasher, Spear Lighting Co. William H. Keen, section 
chairman (at right) made the presentations. In photo 
at right, Mr. Keen is the recipient of a certificate—in 
appreciation of his service as 1959-1960 section chair- 
man—from incoming chairman Harold J. Peters (left). 
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Six New IES Fellows Elected 


In recognition of their outstanding technical contributions to illuminating 
engineering, the following were elected to Fellow Grade by the IES Council. 


G. B. Buck, Rocky Mountain Section 
District Engineer, General Electric Co., Denver, Colo. 


Accomplished in both research and applica headed a researé 
tion, Mr. Buck is credited with having played ultraviolet radiat 
a major role in establishing the basis for Admiral Hymaz 
fluorescent lamp colors, the development of the "In the lighting 
color- and cosine-corrected portable light meter has been a pioneer 
ind a general nomographie solution for the cost analysis for 


color of light resulting from the blending of tems, the design 





light sources in any proportion During the mine lighting and 
war, as a consultant to the I S. Navy, he growth chambers 
Charles A. Douglas, Capital Section 
Assistant Chief, Photometry and Colorimetry Section 
National Bureau of Standards, Washington, D. C. 
An outstanding physicist who has specialized in the approach or touchdown area of an air 
n aviation lighting, Mr. Douglas is reputed field. In his research on light signals, Mr 


to be the leading United States authority on the Douglas developed formulas and techniques for 


transmission of light through the atmospher« the measurement of the effective candlepower 


ind its relation to the safety of air transporta of flashing lights 


tion. In connection with this work he developed Mr. Douglas has been an active member of 
an automatic atmospheric transmissometer and the IES Aviation Committee since 1954 and has 
ealibration equipment which provides continu served on the subcommittees for ground, runway 
ous and reliable information on the visibility ind approach lighting 


O. Phelps Meaker, Cleveland Section 
Senior Specialist, Advanced Application Department 
General Electric Co., Cleveland, Ohio 


Index. He 


is also an authority on photometry affecting lamp lif 


served, for In addition to 


IES 


including a 


has 


the 


testing procedures and 


many years as a member of Testing 





Procedures Committee, term as tion, Discomfort a 


E. B. Noel, Cleveland Section 
Manager, Incandescent Lamp Design Engineering 
General Electric Co., Cleveland, Ohio. 


Mr. 
the development of light 
he holds, 

all which parallel the improvements in mercury, 
flash 


Among the developments to his credit, almost 


One measure of Noel’s notable achieve pressure mereury lamps, a flash tube projection 


ments in sources is lamp, glass tube bending and an 


the 


apparatus 


number of patents some 33 in electric discharge lamp. 


In recent years, as manager of his company’s 
design section, 


incandescent lamp 


Mr. Noel has directed much of the 


photochemical and photographie lamps. engineering 


work in the 


all of which have been documented in papers improvement of incandescent sources and was 
published by the Illuminating Engineering in large measure responsible for the iodine 
Society, are water-cooling jackets for high quartz lamp introduced last year. 
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under the 
Rickover ‘ 
appheation field, Mr Buek 


Meaker has made valuabl 


to the study of lamp economics, among them th« 


test-known for his original work on the chairman of the 
problem of glare evaluation, Mr. Meaker was Mr. 
co-developer (with Dr. Ward Harrison) of the 
Harrison-Meaker Glare Factor Rating System, development of a 
and of the extensively-used Visual Comfort  strating the influence 


his 


nd 





served on CIE committees on Glare and Adapta 


Voltage 
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of the various factors 
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An thority in two highly specialized areas 
of illuminating engineering—color and stage 
lighting—Mr. Williams has been responsible 
for the development of numerous devices for 
the control of color in lighting and for improve 
ments in stage lighting equipment. He is the 
suthor of two widely-respected textbooks, Light 
ing for Color and Form and The Technique of 


Sta / Ating 


Philip F. O’Brien, Southern California Section 
Associate Professor of Engineering 
University of California, Los Angeles, Calif. 





A pioneer in the application of computers 
to lighting ealeulations, Mr. O’Brien made one 
of the most significant recent contributions to 
illumination in the design and construction of 
the Luminous Analogue Computer for the pre 
diction and synthesis 
problems. His work in the fields of heat trans 
fer and optics led him to the application of the 


inalytical methods of radiant heat 


Rollo Gillespie Williams, New York Section 
Lighting Consultant and Director of Color Research 
Century Lighting, Inc., New York, N. Y. 


In application he has been one of the fore 
illumination as evidenced 
by his designs for the U. 
’ World’s Fair, the Royal York Hotel, 
MMILJ) and the 
outstanding example color change lighting. 
IES technical com 





lighting design. A research project on the 
spectrophotometric and colorimetric properties 
of chicken eggs and visual aspects of egg 
eandling resulted in the design of lighting 
systems for egg candling. 

At UCLA, where he is an instructor in light 
ing, colorimetry and photometry, Mr. O’Brien 
was influential in the organization of a radio 
metric and photometric research laboratory. 
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Julius Daniels Retires IES activities, attendanee Research Project Devoted to 
: : : P os ( . -g: 
Honored at Testimonial Dinner AS most on- Scientific Papers 
ferences the : 

Pao sutlnement of Julina Dealels. ens 1959 Conference A new research project at the Case 
ft] 6 theleved ensanhes ft) ioht In linner Institute of Technology will be devoted to 
of 2 Mos wiove ‘ lth s oO ve 4 f *T. = 
ing profession, from the Boston Edison on June 28, there was an open house in the development of a technique for deter 
Gn an Sane 96. Gee enced ber 0 tee Mr hice ™ining the value of individual scientific 
monial dinner attended by over 200 rep retirement. (Continued on page 14A 
resentatives of the New England elee 
trical industry Representing LES at this 
tribute to Mr Daniela was incoming 
president Richard G. Slauer 

Mr. Daniels, TES President from 1931 
1932, had been with the Boston Edison 


Cv. since 1913 when he was in the ¢o 
yperative program at Northeastern Uni 
versity. He was assistant to the general 
sales manager when he retired. During his 
47 years with the company he pioneered 
in the fields of utility lighting service, air 


conditioning, industrial 


development and 
appliance merchandising. In addition to 
his activities in LES, he served as presi 
dent of the Air Conditioning Bureau 
from 1956-1940, director of the Electric 
Institute and chairman of the Institute’s 
lighting committee 


Julius Daniels is remembered by many 





[ES members for his gallant victory over AT AN “OPEN HOUSE” party in his office on June 30, the day of his retirement 
the paralysis whieh he suffered after a from the Boston Edison Co., Julius Daniels poses with gifts from many of his 
fall on the ice in 1947. After his recovery friends in the electrical industry. Mr. Daniels was assistant to the general sales 
it was necessary for him to curtail his manager of the company at the time of his retirement. 
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SMALLER! 
LIGHTER! 
but delivers MORE LIGHT! | 


new, Ri | . LO Ke ballasts for 


: 1500 ma’* lamps 





















It’s Completely NEW . . . not a “face-lift” or a “new model” . . . but a 
NEWLY DESIGNED BALLAST that delivers more light output—yet is 
smaller and lighter (almost 5 pounds less, 2'2 inches shorter, no 


increase in cross-section) than other ballasts now on the market for th 
1500 ma lamps. It’s the first (and so far the only) 1500 ma ballast to e 

meet new CBM requirements for 95% minimum light output. And it 

has a sound group rating of “D”. ballast 


PLUS—DRI-LOK 
These new ballasts positively can’t drip compound. The exclusive 
DRI-LOK solid fill material is so stable it cannot soften or liquefy—can- 
not react or combine with any other material in the ballast. Core, coil and 
case are permanently bonded into a solid, voidless unit—assuring cool 
operation, long life and consistent uniformity. DRI-LOK fill is a resilient 
solid—with excellent sound-dampening qualities allowing a “D”’ sound 


’ 
that can't 
) group rating. . . 
vou get them all at NO INCREASE IN PRICE! drip compound 


Your Jefferson man has all the details—call him! 










*VHO, PG, and SHO lamps. 


: § Jefferson OR-OK 64 


New Blue FLUORESCENT BALLASTS 
JEFFERSON ELECTRIC COMPANY + BELLWOOD, ILLINOIS 
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This is the embodiment of a design philosophy ...a blending of function with aesthetics 
...an imaginative application of appropriate materials to good lighting. The product is Corona, 
an appealing new treatment for fluorescents that transforms them into an effective decorative 


element. A wonderfully warm walnut frame surrounds the diffusing pane, while handsome birch 


NEW! FLUORESCENTS) 




















Lici-i i ¢ 


Jersey City 5, New Jersey Showrooms: New York, Chicago, Dallas, Los Angeles 


Corona is stocked by these Authorized Licguto.ier Distributors: 


ALABAMA CONNECTICUT GEORGIA INDIANA MAINE MICHIGAN MISSOUR! NEW HAMPSHIRE 
Awad geport Atlemse fe ~ Rowse: Detrow Port: mouth 
Mave Le Soo 5. @ Tower Co. ime Chectrical Whelesaters Mosuman Varneiie Co Standard Elec Co Madison Elec Co S Mass. Gas & Elec. Light Co 
Martiord Noland oo Gary Portiend Michigan Crandelier (« 
ASE Bescon Light 6 Sup Co Englewood Elec Sup Co Moimes Elec Suppty Co Plens ~ 
HAWAII \omth Read Royalite 
Northern " Co p . ” Engiewood Elec Sup Co MARYLAND Grawd Raped 


. pringheld 
Purchase Elec. Sup. Co Southern Materials Co 


Cherry Hsil- 
Delaware Towashsp 
Camden £ 


oeelwla 

ARIZONA ‘ . Hawenen Light & Sup. Co 
Pi 

Flynn's tec. Fix. Co 


more 

Excetio Public Serv Corp 

Brown Wholesae fic ILLINOTS Notts bery 

Tecroe dar (he artcraft Elec Sup Co 

Beocon ite fu Co - tengee Liec c KANSAS 
Sedu Sor 


—e 
lectric Wholesale Sup Co MONTANA 
‘oatias . Great Falls 

} Chee. Co Glacier State Elec 
Keweas City MASSACHUSETTS we al lec. Co — MEXICO 
ARR Anens W. 1, Petey Slee. Co ag Standard Elec Sup Co NEBRASKA 
Lathe Ree DISTRICT OF iT Mass. Gas & Blec. Light Co A The Lighting and Main Co 
Adcock \tg @ Sup COLUMBIA , y KENTUCKY Heory |. Wolfers, inc saxolm 

oe ad | wmweretise Prtsheid MINNESOTA White Elec NEW YORK 

CALIPORNIA = ' ¢ Weary | Rue® Co Carr Supply Co Yeolaed made 
ned Northern Elec Sup. Co Slectric Fix. & Sup. Co. 
Me 


Nem Prem mee Meurice Dec Sup Co -s 
Conternie Cec Sup Ce Ratrone: Elec Wholesales , LOUISIANA Ieee Uae. ben, Co 

Raton Rouge Eastern Elec Sup Co Chraries A Anderson & Co Re, 
COLORADO FLORIDA 5 ’ Electrica: Wholesalers inc © orcester Northiand Elec Sup Co NEVADA Buffsio incand. Light Co. inc 
Deover sommes “d New ¢ y Atiantic Elec Sup Co St. Pawi Rewe Niagare Felis 
Centre! flec Sup Co farrey s Whise Mowe Co Springhetd Elec Sup Co aterstate Flee Co Benjamin Elec. Sup. Co Las Clec. Co Western Elec Dists. Co Hysen $ es tac 


F Elec Sup Co. 
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affles cut a pleasing modular pattern across its surface. The feeling is one of warmth and friendly 
formality ... contemporary in styling, yet completely harmonious with traditional decor, residen- 






al as well as commercial. Optically, Corona is all that one might expect from a fine lighting 










rch nstrument engineered by Lightolier. In four sizes: 54” x 54”, 30” x 30”, 32” x 54”, 16” x 54”. 


SEFRAMED IN FINE WOOD 























To learn more about Corona and other surface and pendant fixtures, write today for a complete brochure to Dept. LE-9 
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Lignt Ce a < Sup. Co The Sacks Elec Sup Co Fosnpaens New Castle RHODE ISLAND ae sile a ; W A. Roosevelt Co 
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TRADITIONAL “topping out” 
mony—placement of the highest steel 
beam of a building and the unfurling 
of the 
completion of the steel structure of the 


New 


The ceremony, 


cere- 


American flag—marked the 
United Engineering Center in 
York City on July 26. 
evolved from an ancient custom to ap- 
pease the wrath of the gods and bring 
good luck to a new building, was at- 
tended by representatives of the 18 en- 
gineering societies which will occupy 
the building. The UEC is 


for completion in the summer of 1961. 


scheduled 


papers. Mo 


tivated by a re« mnition of the 


more effective communication 


mong scientists, and ted b i 


$16,800 


Foundation, the 


suppor 


grant from the National Science 


study. to be eonduected 
year, will be under the 


Russell | Ackoff, Pro 


of Operations Research of the In 


during the next 
direction of Dr 
fessor: 
stitute ’s Department of Management 
A team of 


ticles, published since 


scientists will analyze ar 


1900, in a variety 


of scientific fields; those equally evaluated 


will then be further analyzed to identify 


distinguishing quality characteristies 


Two approaches to this 


Sper 
search will be employed 

The retrospection approach will seek a 
method of determining the value of an 
article from its history aft 


the theory ti 


r public ation: 


it the value of an article is 


related to the rate at which it is cited 


over a period of time will be investigated 


The prospection approach will seek eri 


teria for predicting the value of an artick 


before | 


iblheation 
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Mother Lode Section Establishes 
Stu Davies Perpetual Awcrd 


In honor of their 
Stuart R. Davies, killed in an automobile 


beloved member, 
accident in June, the Mother Lode Sec 
tion has established a yearly award. The 
Stu Davies Perpetual Award will be pre- 
sented to a Section member each Spring, 
on the basis of achievement and merit in 
The 
donation, in Mr. 


the lighting industry. Section has 


made a Davies’ 


name, to the United Engineering Center 


also 


Building Fund. 
LES Member, 
charter member of the Section. 


Mr. Davies, an was a 


Engineering Graduates Find 
Full Employment Market 


This year’s engineering graduates con 


tinued to enjoy a very favorable em 


ployment situation, according to a survey 
Manpower Commis 


by the Engineering 


sion of Engineers Joint Council. Survey 
information, covering 15,000 enginecring 
graduates, was supplied by deans of engi 
neering and placement officers from col 


and universities throughout the 


United States 


leges 


The Commission's statistics, as of May 


20, indieated that future plans of pro 


spective graduates were divided as fol 


lows: 62 per cent with jobs, 11.3 per cent 


considering job offers, 8 per cent entering 


military service 10.1 per cent entering 


CITATION of appreciation for his “untiring interest, assistance and cooperation 


graduate studies and 1.2 per cent with 
other specific arrangements. In all cases, 
these figures do not vary more than 14 
per cent from a comparable 1959 survey. 

The full survey may be obtained from 
Engineering Manpower Commission, 29 
West 39 Street, New York 18, N. Y., for 


25 cents. 
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The election of George C. Connor as 
senior vice-president—marketing of Syl 
vania Electric Produets Ine., has been 
announced by Robert E. Lewis, president 
of Sylvania. With headquarters in New 
York City, Mr. Connor will have over-all 
corporate responsibility for the marketing 
activities of the company’s eight 
He sueceeds Barton K. 


oper 
ating divisions. 
Wickstrum, who was recently elected 
executive vice-president of General Time 


{ orp. 


Robert H. Smith has been named as 
manufacturing of the Outdoor 
Lighting General Electric 
Co., Hendersonville, N. C. Mr. Smith re 
places Carl N. Brown, who has been ap 
of the G-E 


Also announced by 


manager 
Department, 


pointed manager plant in 


Campinas, Brazil. 


Continued on page 19A 
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in furthering the success of the first five lighting courses conducted in the 
Tampa, Fla. area is presented to Milton O. Hollis, Raybro Electric Supplies, Inc. 
(second from right) by James A. Banton (right), former IES Southeastern 
RVP and director of the lighting schools. Martin L. Harkey (far left) repre- 
sented IES, Wallace Carothers represented the Florida Association of Electrical 
Contractors, co-sponsors of the course, at the presentation. 
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ier: 


Oshawa Shopping Center, Tip Top Mart, Canton, Ohio. 
Oshawa, Ontario, Canada. 


Area Lighting 
with 

Monotube Poles 
offers you 
unmatched 
design choice 


Se: ** in steel 


=, or aluminum 


Sears, Roebuck Store, Tampa, Florida. 


Union Metal engineering assistance 
is available to help you select the 
most appropriate lighting pole de- 
sign combining economy and good 
appearance. 


me UNION METAL 


MANUFACTURING COMPANY 
Monotube Area Lighting Poles 
Canton 5, Ohio - Brampton, Ontario, Canada 


Garden State Plaza, Paramus, N. J. 
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EASIEST-TO-INSTALL 
INVERTED ‘‘T’’ GRID 
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BENJAMIN 


= Sky-Glo brings you an outstanding combination of 
advanced features, based on the design and engi- 
neering experience possessed only by Benjamin— 
ORIGINATOR of the illuminated ceiling! Easily-in- 
stalled 2’ x 4’ or 2’ x 2’ panels fit any room, are 
adaptable for acoustical treatment and air-condition- 
ing requirements. Supplied complete with lighting 
equipment, with a choice of seven panels and stand- 
ard or high output lamps. Investigate Sky-Glo—see 
for yourself how much more Benjamin offers. 


ILLUMINATED CEILINGS 


@ HIGHER LIGHTING LEVELS 


@ SIMPLIFIED SUSPENSION FROM STRIP LIGHTING 
OR DIRECTLY TO CEILING 


@ LOW SURFACE BRIGHTNESS 
@ LATEST DESIGN PLASTIC PANELS 
@ SHADOW-FREE WALL-TO-WALL LIGHTING 


Des Plaines, ill 





DIVISIon 
THOMAS INDUSTRIES GET ALL THE FACTS on Sky-Glo Illuminated 
Ceilings—write for Bulletin D; Benjamin 


The World’s Largest Single Source of Lighting Division, Thomas Industries Inc., 207 E 
For Commerce, Industry and Home Broadway, Lovisville 2, Ky., Dept. 1£-98 





inc. 








SELECTION OF PANELS 
Acoustical perforated vinyl panel 
Sculptured vinyl panel* 


Prismatic L-120 lens 






Polystyrene louver—'2” cube 


simple 
ceiling spocer. Angled facets of @ Aluminum louver—)2” cube 


1-120 lens create 








high-efficiency dif- 
fusing medium. 


@ Holophane prismalume #6024 


*illustrated in ceiling on opposite page 
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20 Years From Today... 


The Same Shadow-Free Light 


Architect: 
Minoru Yamasaki & Associates 


from HONEYLITE* Luminous Ceilings 


Short-term obsolescence and costly replacement are 
eliminated with a HONEYLITE Luminous Ceiling be- 
cause only HONEYLITE provides the trouble-free 
durability and permanence of light, strong aluminum 
honeycomb. With HONEYLITE overhead, the Reyn 
olds Metals Company's new Great Lakes Region Head- 
quarters is assured of shadow-free, glare-free lighting for 
many years to come. 


HONEYLITE’s aluminum, open-cell construction is re- 
sponsible for its unique lighting performance and instal- 
lation advantages. Completely fire-proof, HONEY LITE 
is listed by Underwriters’ Laboratories, Inc. with a 
Flame Spread rating of Zero, a Smoke- Developed rating 
of Negligible. HONEYLITE is further listed by UL for 


installation under fire-sprinkling systems, permitting 
sprinkler, heating, air-conditioning and ventilating units 
to be concealed and integrated without loss of perform- 
ance. Inherently non-static. HONEYLITE is dust re- 
sistant . . . requires only occasional cleaning at a main- 
tenance cost less than that required by an equivalent 


floor area. 


A wide range of HONEYLITE cell sizes, cut-off angles 
and finishes offers complete lighting flexibility for new 
construction and remodeling. For further information 
on HONEYLITE, today’s most advanced luminous ceil- 
ing system, see the HONEYLITE Catalog in Sweet’s 
Architectural File or write Dept. 9. 


*Trademark of Hexcel Products Inc. 


® 
x C EL. proouwcrts Inc. 
World's Largest Manufacturer of Honeycomb Products and Materials 
Executive Offices: 2332 Fourth Street, Berkeley, Calif. 
Sales Offices: Long isiand City, N.Y.; Chicago, Ill.; Fort Worth, Texas.; Inglewood, Calif. 
Available in Canada through Curtis Lighting, Ltd., Toronto, Ontario 
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new 
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ceil- 
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Inc. 





ERING 


(Continued from page 14A) 


G-E was the appointment of Marvin L. 
Beck as manager of manufacturing for 
the High Voltage Switchgear Depart- 
ment, Philadelphia, Pa. Effective Au- 
gust 15, Mr. Beck succeeded former 
manager of manufacturing W. M. An- 
thony, who has been named manager of 
works utilities for G-E’s Philadelphia 
switehgear departments. In his new posi- 
tion, Mr. Beck will be responsible for the 
manufacture of such high voltage switch- 
gear products as large power circuit 
breakers, outdoor station equipment and 
indoor generator bus conductors. 


Aubrey G. Caplan, P. E., has left the 
Duquesne Light Co., Pittsburgh, Pa., after 
a fifteen-year association, to open his own 
office for the practice of electrical engi- 
neering. Mr. Caplan, whose new office is 
also in Pittsburgh, will be primarily con- 
cerned wtih the design and specification 
of commercial, institutional and industrial 
lighting, wiring, and related systems. 


Fred S. Dubin Associates, Consulting 
Engineers, have announced the appoint 
ment of Norman D. Kurtz as engineer 
ing administrative assistant to the part 
ners, Fred S. Dubin and Harold L. 
Mindell. Formerly with Westinghouse, 
Mr. Kurtz will handle administrative mat 
ters concerned with the firm’s govern 
ment and industrial practice. The concern 
presently has offices in Hartford, New 
York, Boston, St. Louis, Puerto Rico and 


the Virgin Islands. 


Thomas Industries Inc., Louisville, Ky., 
has centralized all engineering functions 
under a new administrative department, 
in accordance with plans for future 
growth and expansion. Named to the 
new post of director of engineering was 
Frank J. Marriett, previously chief engi 
neer of the Benjamin division in Des 
Plaines, Ill. Reporting to Mr. Marriett 
will be the chief engineers of the four 
division of the company, including Ben 
jamin, Moe Light, Electric Sprayit and 
Wright Saw, who previously reported to 
the merchandising department with head 
quarters in Louisville. Mr. Marriett is 
succeeded as chief engineer for Benjamin 
by Edward Chappell, formerly mer 
chandising manager of Benjamin’s indus 
trial lighting fixtures and chalkboard. 


Harold A. Webster, president of the 
National Electrical Contractors Associa- 
tion, has been elected chairman of the 
1961 National Electrical Week Observ- 
ance. Mr. Webster, president of T. Fred 
erick Jackson, Inc., a Long Island, N. Y. 
electrieal contracting firm, has served as 
treasurer of the National Electrical Week 


Continued on page 20A) 
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September 21-23, 1960—American Society of 
Mechanical Engineers—American Institute of 
Electrical Engineers, Power Conference, Belle- 
vue-Stratford, Philadelphia, Pa. 


September 28-30, 1960—Canadian Electrica! 
Manufacturers Association, Sheraton-Brock 
Hotel, Niagara Falls, Ont 


October, 1960—American Society for Engi 
neering Education, Annual Meeting of North 
Midwest Section, Marquette University, Mil 
waukee, Wis. Fi 


October 5-7, 1960—International Association 
of Electrical Leagues, Annual Meeting, Presi 
dent Hotel, Kansas City, Mo. 


October 9-14, 1960—American Institute of 
Electrical Engineers, Fall General Meeting, 
Chicago, Ill, 


October 9-14, 1960—Electrochemical Society 
Meeting, Shamrock Hotel, Houston, Texas. 


October 10-12, 1960—National Office Man 
agement Association, Fall Conference and Ex 
position, Atlanta Biltmore Hotel, Atlanta, Ga 


Cctober 13-15, 1960—0Optical Society of 
America Meeting, Somerset Hotel, Boston, Mass. 


October 15-20, 1960—<American Institute of 
Electrical Engineers, Fal) General Meeting 
Detroit, Mich. 


October 16-18, 1960— United States Na 
tional Committee, CIE, Annual Meeting, State 
College, Pa 

October 16-22, 1960—Society of Motion Pic 
ture and Television Engineers, Semi-Annual! 
Convention, Sheraton Park Hotel, Washington, 
dD. C 

October 19, 1960—Society of Plastics Engi 
neers, Tooling for the Plastics Industry, New 
York, N. Y,. 

October 23-27, 1960—Nationa!l Electrical 
Contractors Association, Las Vegas, Nevada 
October 25-27, 1960—<American Standards 
Association, National Conference on Standards, 
Sheraton-Atlantic Hotel, New York, N. Y. 
Movember 14-18, 1960—Nationa! Electrical 
Manufacturers Association (Annual Meeting), 
Traymore Hotel, Atlantic City, N. J. 
Movember 17-19, 1960—Canadian Electrica! 
Association, Engineering Sections, Western 
Zone, Saskatchewan Hotel, Regina, Sask. 


Movember 21-23, 1960—Canadian Electrical 
Association, General and Sales Sections, West 
ern Zone, Palliser Hotel, Calgary, Alta 


November 27-December 2, 1960—American 
Society of Mechanical Engineers, Annual 
Meeting, Statler-Hilton Hotel, New York, N. Y. 


Movember 29, 1960—<American Institute of 
Consulting Engineers, Annual Dinner, Waldorf 
Astoria Hotel, New York, N. Y. 


December 4-7, 1960—American Institute of 
Chemical Engineers, Annual Meeting, Statler 
Hotel, Washington, D. C 


December 5-9, 1960—National Conference on 
Application of Electrical Insulation, Conrad 
Hilton Hotel, Chicago, Il. 


January 23-26, 1961—Plant Maintenance 
and Engineering Show, International Amphi 
theatre, Chicago, Il 


January 24-27, 1961—Society of Plastics 
Engineers, Inc., 17th Annual Technical Oon 
ference, Shoreham and Park Sheraton Hotels, 
Washington, D. C. 

Pebruary 13-16, 1961—American Society of 
Heating, Refrigerating and Air Conditioning 
Engineers, Semi-Annual Meeting, Conrad Hil- 
ton Hotel, Chicago, Ill 

February 26-March 1, 1961—<American In 
stitute of Chemical Engineers, National Meet 
ing, Roosevelt Hotel, New Orleans, La 

March 2-4, 1961—0Optica! Society of America 
Roosevelt Hotel, Pittsburgh, Pa 

April 4-6, 1961—St. Louis Board of Trade, 
Progress in Electrical-Electronic Equipment 
Exhibit, Exposition Hall, St. Louis, Mo. 
April 5-7, 1961—American Institute of Elec 
trical Engineers, Southeast Meeting, New Or 
leans, La 

April 10-11, 1961—Society of Naval Archi 
tects and Marine Engineers, Spring Meeting 
San Francisco, Calif. 

April 10-14, 1961—American Society of Civil 
Engineers, Phoenix Convention, Hotel West 
ward Ho, Phoenix, Ariz. 

April 19-21, 1961 — American Institute of 
Electrical Engineers, Great Lakes District 
Meeting, Minneapolis, Minn 

April 20-21, 1961—Society of the Plastics 
Industry Western Section Conference, del 
Coronado Hotel, Coronado, Calif. 

April 30-May 4, 1961—Hlectrochemical So 


ciety Meeting, Claypool Hotel, Indianapolis, 
Ind. 


May 8-11, 1961 — Society of Photographic 
Scientists and Engineers, Annual Conference 
Binghamton, N. ¥Y 





1964—August 30-September 3 





1. E.S. National Technical Conferences 


1961—September 24-29—Chase Park Plaza Hotel, St. Louis, 


Missouri 
1962—September 9-14—Statler-Hilton Hotel, Dallas, Texas 
1963—September 8-13—Sheraton-Cadillae Hotel, Detroit, Michigan 


Fontainbleau Hotel, Miami Beach, 
Florida 
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ELECTRICAL engineer 8S. K. Given (standing, photo at 
(far right, photo at 
left) and architect Donald H. Neptune (standing, photo 
at right) were among the members of a panel on “Speci- 
fying Lighting Equipment” at the Southern California 


left), sales engineer Buck Clubley 


Continued from page IGA 


Committee since its formation in 1956 
He succeeds N. J. MacDonald, president 
of the Thomas & Betts Co., Ine Eliza 
beth, N. J. and president of the Nationa 
Electrical Manufacturers 
Other officers for the 


vice-chairman, T. O. MeQuiston, Metro 


Association 
Observances ure 
politan Edison Co., Reading, Pa secre 
tary, Arthur W. Hooper, National Asso 
eiation of Electrical New 
York; treasurer, L. W. O’Brien, General 
New York 


Distributors 


Fleetrie Co.. 


Charles Wenner, president of the 
James R. Kearney Corp., St 


John R. Morrill, president of Hubbard 


Chicago, have jointly 


Louis, an 


ind Co., innounced 


the onsolidation of the } ectri Engi 


neers Equipment Divisio of Hubbard 


with the Kearney Corp 
George B. Earl has retired aft 
ears of continuous service with the 


Power & 


retirement, Mr. Earl was th 


Light Co. At the time 
development manager of 
Salt Lake Division Ar 
since 1947, he has recently 
toard of Managers 
Member of the 


vy the 


iy Life 


Fred H 
trical Wholesalers, Ine 
snnounced the opening of the firn 
Ruekhead Atlanta The 


new operation will be managed by Don C. 


Dendy. Jr.. president 
Atlanta, Ga., has 
*s new 


branch, also in 


Martin, assisted by John Skinner, war: 
Alex D. Erwin heads up 


house manager. 


the lighting department for the entire 


company and Maureen Lane will serve 


1s lighting consultant for the branch 


20A Lighting News 


4 
- 


The Better Light Better Sight Bureau, 
New York City, has announced the elec 
general 
Niagara Mohawk 
N. Y., as Bureau 
chairman and chairman of the executive 


Hollister succeeds W. G. 


tion of Coburn D. Hollister, 


sales manager of the 
Power Corp., Syracuse, 
committee. Mr 
McKie, 


Rochester Gas & Electrie Corp. 


manager of the 
Also an 


Bureau was the appoint 


general sales 
nouneed by the 
ment of Thomas H. Cashin to the Exec 
utive Committee. Mr. Cashin, marketing 
manager for large lamp products of Sy! 
Products, Salem, Mass., 


vania Lighting 


succeeds Lawrence P. Pleasants. 


Oakland, 
Calif... has become a division of the Well 
Metal 


an announcement by 


The Leadlight Fixture Co., 


made Products Co., according to 
Edward Bergen, 
president of Wellmade. Milton Kosman 
has been named as sales manager of the 


new division 


William W. Barr, Sr., 
Ph.D 
emonies in Manitou Springs, 


Mr. Barr 


IES Member 


D. Se... reeeived his from Burton 


College at « 
who is found 


Colo 


er and president of Barr Eleetrie Co., 


Ine Arlot 


res arch 


Electronies, Ine., and several 
laboratories, all in Dallas, Texas 
based his thesis on new developments in 
the field of self-energizing photoelectric 
cells and their uses in automatic switching 


controls 


Deaths 

R. Blanco, 
Bradford Jones, New 
H. F. Quisenberry, Golden Gate Section 
Alva A. Section 


Florida 


England Section. 


Southeast Section 


Togesen, Michigan 


4 8 


Section’s last meeting of the 1959-1960 LES year. Section 
VIP’s at the head table are: (photo at left) vice-chairman, 
Fdward Balogh; secretary-treasurer, J. Roy Jones; (photo 
at right) program chairman J. Samuel Hamel and section 
chairman, Benn Hartmann. 





OOKS AND 
PAMPHLETS 





Books marked * are available for in 
Technical Office at So 


Headquarters. 


spection in the 


< 1ety 


The Luminescence of Biological 
Systems,* edited by Frank H. Johnson, 
published by the American Association 
for the Advancement of Science, Wash 
ington, D. C., 1955, 420 pages, indexed 
($6.00 to AAAS members 


rhis book is a record of the proceedings 


£7.00 
Conference on Luminescences, 
April 2, 
Photobiology of the 
National 


of the 
March 28 to 1954, sponsored by 
the Committee on 
National Academy of Sciences 
Research Council and supported by the 
National Science Foundation. There are 


17 papers included dealing with many 


aspects of biolumineseence—light pro 


dueed by plants and animals 


Underground Lighting in Mines, 
Shafts and Tunnels,* by A. Roberts, 
published by The MacMillan Co., 60 Fifth 
Ave., New York 11, N.Y., 
pages, illustrated and indexed. $12.75. 

The object of this British book is to 


1958, 292 


explain current lighting terminology, to 


diseuss the basie problems of lighting 
that are encountered in underground work 
and to suggest up-to-date lighting solu- 
tions. Chapter headings for the portion on 
Mine Roadway 
Working Face, 


Explosive Atmospheres Un 


lighting techniques are: 
Lighting, Lighting the 


Lighting in 


Continued on page 54A 
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200 Footcandles 
of Environmental 
Lighting with 







SYLVANIA’S SYLVA-CELL SYSTEM 


Sylvania’s Sylva-Cell Lighting System often provides an 
installation with more than just superb lighting. Because 
of the versatility and attractiveness of this extended area 
lighting system, its use as a design element can contribute 
completeness and uniformity to the overall environment 

At West Penn Power Company’s new Jefferson District 
Headquarters, Sylva-Cell gives soft, comfortable illumi- 
nation to general areas, private offices and other individual 
rooms— with lighting levels of 200 foot candles or more. 

At the same time it adds to the general effect by tying 
together and complementing the other design elements. 

The flexible Sylva-Cell System—based on a 2’ x 4’ 
module—offers shieldings of plastic or aluminum louvers 


or Circlgrid, a new shielding with a refreshing, luminous 
circular pattern. 

With its simplicity of installation and low-maintenance 
characteristics, Sylva-Cell can answer a wide variety of 
commercial and industrial lighting problems. 

Look into the advantages of Sylva-Cell when your 
requirements call for high quality lighting plus a versatile 
design element to help create a comfortable, attractive 
atmosphere. 

Complete details will gladly be sent on request. 

SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELectTRIC Propucts INC. 
One 48th Street, Wheeling, W. Va. 


SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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ANOTHER EXAMPLE OF GENERAL ELECTRIC 


GORDON C. HARVEY, Manager of Engi- 
neering, General Electric Ballast Depart- 
ment, explains the significance of this 
important new fluorescent lamp ballast 


development. 


“Take a good look at the NEW shape 
in ballast design above. You'll be see- 


ing and hearing a lot about it during 


the next few months. 





“General Electric Company, which introduced the 
first weatherproof ballast in 1955, has developed an 
entirely new weatherproof ballast that can be in- 
stalled in any position. Movable brackets and your 
choice of junction bexes make it easy for you to 
mount the new General Electric weatherproof bal- 
last anywhere—without danger of water damage. 
“Progress like this doesn’t just happen. It is the 
result of experience gained since General Electric 
introduced the first fluorescent larnp ballast back in 
1939. It is a product of diligent searching and testing 


in General Electric research laboratories, the most 
complete and widely respected in the industry. It 
comes from knowing what you want and being able 
to deliver when you need it.” 


Proved product excellence and engineering leader- 
ship are important reasons why you should always 
insist on General Electric ballasts for all your fluo- 
rescent lighting applications. For more information, 
write Section 401-72, General Electric Co., Danville, 
Illinois. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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ALL PLASTIC EXTRUSIONS ARE NOT THE SAME 


there's a difference 














That Difference is the Extra Features 
you can expect and depend on, when you 
buy or specify extrusions by ROTUBA 










Color. The New Azure- 
White. Visually pleasant 
and complimentary. Ac- 
claimed by all who saw it at 
the National Lighting Expo- 
sition as a welcome color im- 
provement for the Industry. 










Extra Wall Thick- 
ness where it 
counts. 












Destaticized on 


BOTH sides. 


Uniform Wall Thick- 
ness for Even Light 
Transmission. 

















No ribbing. No 
matte finish. 
Smooth, lustrous 
surface is easier to 
clean, stays cleaner 
much longer. 

























Die Shape +127 Shown Here 
ls Actual Size. 






As much as 20% 
more usable iight 
transmitted with 
superior obscura- 
tion. 













IT'S NO SECRET. /JHESE ARE THE FACTS. 


We do not use standard Polystyrene, but only premium-priced 










materials that have the greatest degree of heat resistance and 







color permanence. 







Send for a sample of our Die Shape #127 today. 





ROTUBA exrrupers. inc” Makers of 
418 88th STREET © BROOKLYN 9, NEW YORK QUALITY PLASTIC EXTRUSIONS 


or” FOR INDUSTRY 







Affiliated with WALJOHN PLASTICS, INC. — Flexible Plastic Extrusions 
and MARIDON MFG. CORP. — Injection Molded Plastics 
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Abbey Electric Co. 
15 E. 69th St 
Chicago 37, Ill. Ted Cohan 
Abolite Lighting Division 
Jones Metal Products Co. 
West Lafayette, Ohio FE. F. Mulligan 
Acme Lighting G Mfg. Co. 
949-65 E. Sist St. 

Los Angeles | 1, Calif Albert Sultan 
Active Electric Co. 
5450 W. Fullerton Ave 
Chicago 399, Il. Robert W. Winne 
Advance Lighting Ltd. 

106 Midland St. 

Winnipeg, Man J. M. Kerluke 
Advance Transformer Co. 
2950 N. Western Ave. 
Chicago 18, Il. A. E. Feinberg 
Airport Electric Co. 
6342 S. Central Ave. 
Chicago 29, Ill. 


Alabama Power Co. 
600 N. 18 St. 
Birmingham 2, Ala. 


Alfred Fragala 


G. L. Morris 


Allan Electric Co. 

42 Park Ave. 

Paterson, N. J. L. R. Shapiro 
Allied Chemical Corp. 

Plastics and Coal Chemical Division 

40 Rector St. 

New York 6, N. Y. Dr. M. H. Bigelow 
Edward P. Allison Co., Inc. 
300 W. Washington St. 
Chicago 6, Tl. C. W. Abrell 
Aluminum Co. of America 

Alcoa Process Development Laboratories 

P.O. Box 1012 

New Kensington, Pa. R.V. VandenBerg 
Amalgamated Electric Corp. Ltd. 
$84 Pape Ave., Toronto, Ont. W. A. Dalrymple 
American Concrete Corp. 

5092 N. Kimberly Ave. 


Chicago 30, Ill. J. W. Lewis 


American Electric Construction Co., Inc. 
4453 N. Central Ave. 
Chicago 90, Ill. Clyde W. Grove 
American Louver Co. 
5308 N. Elston Ave 
Chicago 30, Il. Walter Glass 
American-Saint Gobain Corp. 

1375 Old Wm. Penn Highway 

Turtle Creek, Pa. FP. W. Mowrey 
American Sterilizer Co. 

2426 W. 23rd St., Erie, Pa H. W. Alexander 
Charles A. Anderson G Co. 

1214 Nicollet Ave. 


Minneapolis 4, Minn. George R. Anderson 


Warren D. Anderson Sales Co. 
P.O. Box 8023, Miracle Mile Branch 


Minneapolis 16, Minn. W. D. Anderson 
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Appalachian Electric Power Co. 
40 Franklin Rd., S. W., P. O. Box 2091 
Roanoke, Va. G. J. Furr 
Appleton Electric Co. 
1701-1759 Wellington Ave 
Chicago 15, Il. 


Norton Appleton 


Arco Electric Supply Co., Inc. 

201 E. 42nd St. 

New York 17, N. ¥ P. D. Samberg 
Arizona Public Service Co 
501 S. Third Ave. 
Phoenix, Ariz. Don Willis 
Arkansas Power G Light Co 

Little Rock, Ark 


The Art Metal Co. 
1814 E. 40th St. 
Cleveland 3, Ohio G. BE. Glatthar 
Atlantic City Electric Co 

1600 Pacific Ave. 

Atlantic City, N. J. I.¢ 


Baltimore Cas G Electric Co. 
1212 Lexington Bidg. 
Baltimore |, Md. 


Dixon 


M. C. Albrittain 


Beaux Arts Lighting Co. Inc 

111 E. 12th St., New York, N.Y Irwin Kamin 
Benjamin Electric Mfg. Co 
Des Plaines, Ill. 


Black G McDonald Ltd. 
101 Parliament St. 
Toronto, Ont 


B.S. Benson, Jr. 


W. J. McDonald 


The Blomme! Sign Co. 
735 Wayne Ave. 
Dayton 10, Ohio W. E. Blommel 
BMD and R, Inc. 
7020 Walker St., St 
Minneapolis, Minn 


Louis Park 

Cecil H. Branham 
Board of Water and Light 
116 W. Ottawa St., P. O. Box 570 
Lansing 3, Mich. Roy Culham 
Boston Edison Co. 
30 Boylston St. 
Boston 12, Mass R. B. Brown, Jr 
British Columbia Electric Co. Ltd. 
970 Burrard St 


Vancouver 1, B. C. Otto E. Zwanzig 


British Columbia Electric Co. Ltd. 
820 Pandora Ave. 

Victoria, B. C W. C. Mearns 
Broadway Maintenance Corp. 
1271 McCarter Highway 
Newark 4, N. J. Charles Fogarty 
Brockton Edison Co. 

36 Main St. 

Brockton 67, Mass C. F. Werner 
Buck Electrica! Contractors Inc 
5246 W. Fullerton Ave. 
Chicago 39, Il. dnton J. Mayer 
Buffalo Electric Co., Inc. 

75 W. Mohawk St. 


Buffalo 2, N. Y. Clair O. Dean 


Butler Electric Co. Inc. 
28382 Washington Ave 
St. Louis, Mo. Henry Arendes 
C. & M. Products Ltd. 
124 Crockford Blvd. 

Scarboro, Ont J. J. Caragata 
Cadillac Electric Supply Co 
131 E. Larned St. 

Detroit 26, Mich. H.C. Simonton 
California Electric Power Co. 
P.O. Box 1029 

San Bernardino, Calif W. F. Lambuarth 
Camber Lighting Inc. 
37 Montgomery St. 

Jersey City, N. J Leonard Borko 
Cambridge Electric Light Co. 

46 Blackstone St. 


Cambridge 39, Mass. James L. Corrigan 


Canadian General Electric Co. Ltd. 
industrial Products Division 

224 Wallace Ave., Toronto, Ont. A.C. Calderone 
Canadian General Electric Co. Ltd. 
Lamp Division 

165 Dufferin St., Toronto, Ont. E. H. Lindsay 
Canadian National Exhibition Association 
Fxhibition Park 
Toronto, Ont H. FE. McCallum 
Canadian Utilities, Ltd. 
10040 - 104th St. 
Edmonton, Alta. J. E. Bagshaw 
Canadian Westinghouse Co. Ltd 

2 Carlton St. 

Toronto, Ont. S. W. McKnight 
Canning, Pekara Inc. 
2144 N. Wood St. 
Chicago 14, Ill. Claude E. Canning 
Central Electric Supply Co. 
P. O. Box 267 

Denver, Colo. 


Central Hudson Gas G Electric Corp. 
50 Market St. 
Poughkeepsie, N. Y. 


Edward §. Goldman 


]. B. Doolittle 


Central IIMinois Light Co. 
300 Liberty St. 

Peoria 2, Il. J]. W. Brown 
Central IIlinois Public Service Co. 

607 E. Adams St. 


Springfield, Ill B.L. Palm 


Central Louisiana Electric Co. Inc. 

715 Main St 

Pineville, La P. R. Taylor 
Central Maine Power Co. 

9 Green St. 


Augusta, Me Roland W. Hess 


Central Power G Light Co 
Pr. O. Box 2121 

Corpus Christi, Texas James M. Williams 
Central Queens Electric Supply Corp. 

92-35 166th St. 


Jamaica, N. Y. Lawrence Lieberman 


(Continued on page 26A) 
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Century Lighting, Inc. 
521 West 45rd St. 
New York 36, N. Y. 


Champion Lamp Works 
Division of Consolidated Electric Lamp Co. 
550 Lynnway 
Lyon, Mass. 


Chicago Electrical Supply Co. 
420 N. Ashland Ave. 
Chicago 22, I! 


Cincinnati Cas G Electric Co. 
4th & Main St. 


Cincinnati 1, Ohio 


Edward F. Kook 


FP. F. Burchsted 


Charles Lechner 


J. R. Hartman 


City of Burbank — Public Service Dept 
P.O. Box 63! 
Burbank, Calif 


City of Glendale — Public Service Dept 
119 N. Glendale Ave. 
Glendale 6, Calif. I 


City of Riverside — Electric Light Dept 


P.O. Box 826 
Riverside, Calif Everett ©. R 


Raiph Foy 


City of Seattle — Dept. of Lighting 
1015 Third Ave. 
Seattle 4, Wash. ‘ 


City of Tacoma 
Dept. of Public Utilities, Light Div 
P.O. Box 1659 


Tacoma |, Wash. Weston 


Rey H 
The Cleveland Electric Illuminating Co 
P.O. Box 5000 


Cleveland |, Ohio R. C. Hienton 


CLM Industries, Division of 
McGraw-Edison (Canada) Ltd 

5505 St. Clair Ave. East 

Teronto 15, Ont r.G 


Columbia Electric &@ Mtg. Co. 
2510 N. Fancher Way 
Spokane, Wash 

Columbus G Southern Ohio Electric Co 
Zi5 N. Frome St. 

Columbus, Ohio 


Cuance 


Walter A. Toly 


H.S. Corn 


Commercial Lighting Co 
215 S. Morgan & 
Chicago 7, Il Michael R. Fine 


Commonwealth Edison Co 
7 “ Adams “tt 


Chic azo 90, IN oO iH Jr 
Compco Corp. 

1800 North Spaulding Ave 

Chicago 47, Ill S. |. Zagel 


Condi Lite Corp. 
889 Broadway 
New York 5, N. Y. Herbert Hoffman 
The Connecticut Light G Power Co 
P.O. Box 2010 

Hartford, Conn 4. M. Wade 
Consolidated Edison Co. of N. Y. Inc 

4 Irving Place 


New York 3, N. Y¥. G. }. Gillen 


Consumers Power Co. 
212 Michigan Ave. W 
Jackson, Mich. D. E. Karn 


Consumers Public Power District 
1452 25th Ave 

Columbus, Nebr R. W. Staal 
Continental Electrical Construction Co. 
$540 Southport Ave 

Chicago 15, Ill 


Leo W. Wits 


Corning Class Works 

Corning, N.Y F.F. Fleischman, Jr 
Coronet Inc 

80 George St 


Paterson 25, N. }. Sam Stein 


Crouse-Hinds Co. 


Syracuse, N.Y John S. Haney 


Crouse-Hinds Co. of Canada, Ltd 
1160 Birchmount Rd 
Scarboro, Ont 


E. Machtinger 
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Crownlite Fivorescent Co. 
110 Windsor Ave. 
Mineola, N.Y. 


Curtis-AllBrite Lighting, inc. 
552 Shaw Road 
So. San Francisco, Calif. 


Curtis-AllBrite Lighting, Ltd. 
195 Wicksteed Ave. 
Leaside, Toronto, Ont. 


Cutter Electrical Products Inc. 
5524 Haverford Ave. 
Philadelphia 39, Pa. 


Dallas Power G Light Co. 
1506 Commerce St, 
Dallas |, Texas 


A. L. Davis Co., Inc. 
44 Duryee St. 
Newark, N. J. 


Day-Brite Lighting Inc. 
5411 Bulwer Ave. 
St. Louis 7, Mo. C. L. Amick 


The Dayton Power G Light Co 
25 No. Main St. 
Dayton |, Ohvwo 


4. L. Siegel 


Chas. D. Buchanan 


H.L. Wright 


David Cutler 


C. A. Tatum 


Arthur L. Davis 


H. S$. Nonneman 


Dazor Manufacturing Corp 
44835 Duncan Ave. 
St. Lous 10, Mo. 


Dearborn Glass Co. 
6600 S. Harlem Ave 
Bedford Park, Argo P.O., Ill 


P.L. Read 


E. J. Porter 
Delaware Power G Light Co 
600 Market St 
Wilmington 99, De! 


Dept. of Water G Power, City of Los Angeles 
207 So. Broadway 
Los Angeles 54, Calif. 
Detroit Edison Co 
2000 Second Ave 
Detroit 26, Mich 


The L. C. Doane Co. 
10 New City St., Essex. Conn 


W.A.F. Pyle 


lvan L. Bateman 


L. EB. Tayler 


Harold F. Lorenz 


Duke Power Co 
P.O. Box 2178 


Charlotte, N. ¢ Roy A. Palmer 


E. |. du Pont de Nemours G Co., Inc 
Polychemicals Dept. 
Development and Service Section 


Wilmington 98, Del D. D. Lee 
Duquesne Light Co 
435 Sixth Ave., Pittsburgh 19, Pa R.W. Heller 


Duro-Test Corp. 
2321 Hudson Bivd 
North Bergen, N. J 


Eastman Kodak Co 
400 Plymouth Ave. North 
Rochester 4, N.Y 


James L. Cox 


H.R. Patterson 


Ebasco Services, Inc. 

2 Rector S&t., New York 6, N.Y W. L. Byrne 
William LeRoy Edwards— 

Consulting Engineer 

165 Alexander St.. N.W 


Atlanta, Ga W. 1. Edwards 


Efengee Electrical Supply Co. 


949 W. Chicago Ave., Chicago 22, I!!. Lee Mirus 


Electric Fixture G Supply Co. 


1006 No. 20th St.. Omaha, Neb: G. A. Tice 


Electric Supply Co. 
13 Walton S&., N.W. 


Atlanta, Ga. Vv. W. Crowe 


Electrical Information Publications, Inc. 
2152 Fordem Ave. 
Madison |, Wis 


D. W. Grosshandler 


Electrical Testing Laboratories, inc. 
2 East End Ave. 
New York 21, N.¥ Hoffman S$. Beagle 
Electrical Wholesalers, Inc 

229 Whitehall St. S. W 

Atlanta, Ga F. H. Dendy, Jr 
Electrolier Mfg. Co. Ltd 

5849 Boyer St 


Montreal, Que Bernard Issenman 








Electro Lighting Corp. 
1535 S. Paulina st. 


Chicago 8, 111. C. 1. Schneider 
Emerson-Pryne Co. 

P.O. Box 698 

Pomona, Calif. Roger W. Holston 
Ender - Monarch Corp. 


141 Lanza Ave. 
Garfield, N. J. 


Englewood Electrical Supply Co 
5801 S. Halsted St. 
Chicago, Tl. 


Fecht Electric, inc. 
5736 N. Western Ave. 
Chicago 45, Ill. 


Lewis Grenadier 


John E. Smith 


William F. J. Fecht 


Federal Pacific Manufacturing Co. 
19 Waterman Ave. 

Toronto 16, Ont. F.L. Thompson 
Fenestra inc. 

2250 E. Grand Blvd. 
Detroit 11, Mich. Clyde W. Kelly 
Fischbach, Moore G Morrissey, tnc 

173 West Madison St. 


Chicago 2, Il. J. R. Mechan 
Fitchburg Gas G Electric Light Co 
655 Main St., Fitchburg, Mass 4. G. Neal 


Flood-Lite Service Inc. 
212 Silver Lake Blvd. 
Los Angeles 4, Calif. B. J. Hartmann 
Florida Power Corp. 
101 Fifth St., South 


St. Petersburg, Fla. W. B. Shenk 
Florida Power G Light Co 
Box 3100, Miami 30, Fla F. E. Autrey 


Fluorescent Equipment G Mtg. Co 
5105 Cowan Ave. 
Cleveland 4, Ohio Leonard §. Freeman 
Fiuores-O-Lite Co. 

Evans Terminal, North Broad St. 

Hillside, N. J. Meyer H. Silverman 


H. A. Framburg G Co. 
5520-28 Carroll Ave. 


Chicago 24, Ill. Stanley A. Framburg 


W. Freeman G Son, Ltd 
275 Woodland Drive 
Vancouver, B. C. 


The Frink Corp. 
211 63rd St. 
Brooklyn, N.Y 


A. Freeman 


E. W. Lampert 


GC. & M. Lighting Co 
1821 Chouteau Ave 


St. Louis 3, Mo. Dan Michelson 


Garden City Plating G Mfg. Co. 
1750 N. Ashland Ave. 
Chicago 22, Ill. 


Garfunkel Co. 
420-428 Hoboken Ave. 
Jersey City, N. J. 


V. R. Bohiman 


Jack D. Saltzman 


General Electric Co. 

Accessory Equipment Dept. 

1285 Boston Ave., Bidg. 32-EE 

Bridgeport 2, Conn. M. P. Miles 
General Electric Co., Ballast Dept. 
1430 E. Fairchild St. 

Danville, Ill. Cc. G. Grant 
General Electric Co., Lamp Dept. 

Nela Park 


Cleveland 12, Ohio A.C. Barr 


General Electric Co. 

Outdoor Lighting Dept. 
Hendersonville, N. C. C. J. Meloun 
General Electric Supply Co. 

Div. General Electric Co. 

1260 Boston Ave. 


Bridgeport 9, Conn W. W7. Booth 


(Continued on page 28A) 
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Globe Lighting is proud to present the Miracle Door Troffer 

Catalog describing one of the largest and most complete \} 
4 lines of troffers in the industry. Miracle Door Troffers offer a 
ire wide variety of shieldings — Holophane Prismalume' 


Controlens®, Plastic Louvers, Aluminum Louvers, 

Corning Lenses and diffusing glass, Skytex 

‘an Glass — and introducing the new Globe frameless 
lenses, ““Acrylens” and “Polylens.” 


The Catalog is complete in every detail with 
ert photometric data for each shielding including 
coefficients of utilization, brightness 

readings and curves; 





; contemporary ceiling details 
and useful specifications. 
Globe Miracle Door Troffers 
nan are available as 1’ wide, 2’ 
wide, 3’ x 3’ and 4’ x 4’ 
units assuring the 
nan Architect and Engineer 
greater versatility and 
limitless opportunity 
in interior design. 
Send for your advance copy of the 
“Miracle Door Troffer Catalog.” 
rant Pe RE Re a 
! 
' Please send me your MIRACLE DOOR 
; TROFFER CATALOG. 
Barr ' 
' ; GS . © B Ee Lighting Products, Inc 
! 
‘ ! Dept. L 710 Flushing Ave., Brooklyn 37, N.Y 
CGILOBE, uGutinc propucts, inc. | ,... 
Company 
_ PLANT AND OFFICES: 1710 FLUSHING AVENUE + BROOKLYN 37, N. Y =e 
a SHOWROOMS: 16 EAST 40TH STREET - NEW YORK 16, N. Y 1 Address 
Holophane Co. Inc PAT. PENDING : City Zone State 
' 
ING ' 
© PTEMBER 1960 
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General Fireprooting Co. 
Dennick Ave. 


Youngstown, Ohio ]. A. Saunders 


General Lighting 
248 McKibben 5S. 


Brooklyn, N. Y. Harry Handler 


Genera! Lighting Products Co. 
25 Belgrove Drive 
Kearny, N. J NV. H. Eglowstein 


The Georgia Power Co. 
Electric Bidg., Atlanta 1, Ga. C. M. Wallace, Jr 


Gibson Manufacturing Co. 
1919 Piedmont Circle, N. E. 


Adlanta, Ga R. R. Gibson 


Gilbert Associates Inc 
525 lancaster Ave 
Reading, Pa Edward M. Davis 
Gilbert-Hodgman, inc 

1625 W. 75th Place 

Chicago 20, Il! D. W. Hodgman 


Clobe lilumination Co 
2121 5S. Main St 
Los Angeles, Calif J. J. Silwers 


Globe Lighting Products Co. Inc 
1710 Flushing Ave. 

Brooklyn 6, N.Y Isidor Rosenbiatt 
Good Manufacturing Co. Inc 

1015 N. Halsted St 


Chicago 22, Il louis Mided 


Cotham Lighting Corp. 
57-01 Siet St 
Long Island City 1, N. Y H. M. Gerstel 


Gould Electric Co. 
2621 West Belmont Ave 
Chicago 18, I! RE. A. Gould, Ir 


Grand Light G Supply Co 
855 State St. 
New Haven, Conn Malcolm Rasen 


Graybar Electric Co. inc 
420 Lexington Ave 
New York 17, N.Y. B. F. Benning 
Gromes Manufacturing Co 

515 No. Russell St 

Urbana, Ohio L. &. mM 


Guardian Light Co. Inc 
500 North Bivd., Oak Park, I! W.S. Ahely 


Gulf States Utilities Co 
P.O. Box 2951 


Beaumont, Texas R. A. Landry, Jr 


The Edwin F. Guth Co. 
2615 Washington Ave 
St. Louis 5, Mo Fred E. Guth 
Hahn Electric Co. Inc 

Manchester & Barrett Station Rd 

P.O. Box 3848, Kirkwood 22, Mo R. Hahn, Jr 


Halo Lighting Products Inc 
4201 W. Grand Ave 
Chicago 51, 1 Myron Gerber 


Haluk Lighting G Mfg. Co 
65 Elmira St 


San Francisco, Calif " am Haluk 
The Hankins Container Co 

14801 Emery Ave 

Cleveland 11, Ohio Ray T. White 


Harjohna Industries 


P.O. Box 66, St. Catherines, Ont H.D. Hallett 


The Hartford Electric Light Co 
266 Pearl %& 
Hartford 5, Conn V. J. Ouellette 


Hatzel G Buehler, Inc 
420 Lexineton Ave 
New York 17, N. ¥ D. B. Haring 


Hawkins Electric Co 
1447 Washington Blvd 
Chicago 7, 1) RR. Hill 
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Hecker and Co., Inc. 
1307 W. Wrightwood Ave. 
Chicago 14, Il. 


W. E. Froh 


Hexcel Products, Inc. 
2332 Fourth St. 
Berkeley 10, Calif D. Paul Daily 
Holophane Co., Inc. 
342 Madison Ave 
New York 17,N Y H. L. Logan 
Holophane Co., Ltd 
418 Kipling Ave. 8. 
Toronto 14, Ont Frank T. Groome 
House-O-Lite Corp. 
2450 S. Ashland Ave. 
Chicago 8, Ill. Jack R. Stone 
Hub Electric Co. 

2219 W. Grand Ave 


Chicago 12, Il). 1. M. Fixman 


Hubbard Aluminum Products Co. 
6501 Butler St. 


Pittsburgh |, Pa J. C. Monday 


Hydro-Electric Commission of Niagara Falts 
1034 Victoria Ave 


Niagara Falls, Ont J. A. Williamson 


Hydro-Electric Power Comm. of Ontario 

620 University Ave 

Toronto 2, Ont J. M. Hambiey 
Hyland Electrical Supply Co 

625 W. Monroe Xt. 

Chicago, Ul Jay Mann 


Ideal Industries, Inc. 
1000 Park Ave 


Sycamore, Ill G. B. Koch 
IMinois Power Co 

134 E. Main St., Box 511-B 

Decatur 70, Ill B. L. Hantle 


ile minating Engineering Co 
2%47 E. Nine Mile Rd 
Havre! lark, Mich Bert C. Pretzer 
Incandescent Supply Co 

4” Mission St. 


Sai: Francisco, Calif ]. J]. Newland 
imiiana G Michigan Electric Co 

2101 Spy Run Ave 

Fort Wayne, Ind N. W. Stiffler 
Interstate Power Co. 

1000 Main St., Dubuque, lowa R. C. Halcombe 


lowa Electric Light G Power Co. 


Box 351, Cedar Rapids, lowa Sutherland Dows 


lowa-ItMinois Gas G Electric Co. 
United Light Bldg 


Davenport, lowa Gordon Ames 


lowa Power G& Light Co 
$12 Sixth Ave. 

Des Moines 5, lowa 4. Paul Thompson 
lowa Public Service Co., East Division 

400 Commercial St 

Waterloo, lowa C. R. Wagoner 


lowa Public Service Co., Sioux City Division 
P. O. Box 778 


Sioux City, lowa Cc. R. Tracy 
Jefferson Electric Co 

Bellwood, I! W. C. Anderson 
jersey Central Power G Light Co 

400 FE. Main St 

Denville, N. J R. B. Cole, Jr 
jery! Lighting Products, Inc 

42 W. Cermak Rad 

Chicago, Chas. Meyerson 
Jewell Electric Products Inc 

17-10 Willow St 

Fair Lawn, N. J] Donald ]. Kantor 
Joslyn Mfg. G Supply Co 

$700 S. Morgan St 

Chicago 9, TI! ). H. Fahey 





Kansas City Power G Light Co. 
P.O. Box 679 
Kansas City 10, Mo. 


Kansas Gas G Electric Co. 


G. A. Jennings 


P. O. Box 208 

Wichita, Kans. H.W. Hobson 
The Kayline Co. 

1241 E. 45th Se. 

Cleveland 14, Ohio M. A. Eskins 


Kelso- Burnett Electric Co. 
225 W. Jackson Bivd. 
Chicago 6, Il. Sigmund A. Hollinger 
Kent Lighting Corp. 
500 Johnson Ave. 
Brooklyn, N. Y. Eugene A. Stonehill 
Kerrigan tron Works Co. 

(Subsidiary of Rockwell-Standard Corp.) 


1033 Herman St., Nashville, Tenn. Ted Nemes 


Keystone Electric Manufacturing Co. 
2228-36 E. Tioga St. 
Philadelphia M, Pa. 


Kil Bar Electric Co. 
2261 Clybourn Ave. 
Chicago 14, IL. 


Leonard M. Siegel 


H. J. Kilburg, Jr. 


Kingsport Utilities, Inc. 
422 Broad St. 
Kingsport, Tenn. 


Kirby Risk Supply Co., Inc. 
502 Ferry St. 
Lafayette, Ind. 


Kirchmer Bros. Mfg. Co. 
2146 Newhouse Ave. 
St. Louis 7, Mo. 


The Kirtin Co. 


3455 E. Jefferson Ave. 
Detroit 7, Mich Ivan Kirlin 


J. B. Wright 


John C. Dewenter 


A. W. Kirchmer 


Klieg! Bros. 

521 W. 50th St. 
New York 19, N.Y Robert A. Langer 
Knott G Mielly, Inc. 
7724 South Racine Ave. 
Chicago 20, Il. Charles §. Lott 
Kopp Class, Inc. 
Swissvale 
Pittsburgh 18, Pa. C. BE. Leberknight 
K-S-H Plastics, Inc. 
Highway 30 

High Ridge, Mo 


L & P Lighting 
Box 157 
Olive Branch, Miss. 


R.S. Hawes Ill 


Nathan A. Tamm 


Lancaster Glass Corp. 
Lancaster, Ohio M. R. Hoover 
LaSalle Electric Supply Co. 
20216 John R. St. 

Detroit 3, Mich. A. H. Gatward 
Lax Electric Company, Inc. 
512 Sibley St. 

St. Paul |, Minn Charles Leavitt, Jr 
The Leeds G Northrup Co. 

Research and Development Center 

North Wales, Pa. R. C. Machler 


Legion Lighting Co. 
22! Glenmore Ave. 
Brooklyn, N.Y Jonas Bellovin 
Lowis }. Lerro Co., Inc. 
3127 N. Broad St. 
Philadelphia 32, Pa. A. L. Watmough 
Leviton Mfg. Co. 
236 Greenpoint Ave 
Brooklyn 22, N. Y. Jack Amsterdam 
Lighting Associates Inc 
238 E. 47th St 

New York, N. Y. J°S. Raskin 
Lighting Products Inc. 

2259 W. Park Ave. 


Highland Park, Tl! Eric H. Church 


Continued on page 32A 
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Gibson Fixtures Give You 
More Than Good Lighting... 
Much More! 


FOXBORO GOES TO GIBSON FIXTURES 
FOR LOW-COST INSTALLATION AND 
MONEY-SAVING FLEXIBILITY 


Bo ri 
’ . ? , , ft 


itect: Korslund, LeNormand & Quann, Inc. / Electrical Engineer: Edwin 1. Steinbrenner / Electrical Contractor: Hixon Electric Co. / General Contractor: Vappi & Co., 


“Gibson lighting fixtures offer distinct ad- 
vantages in installation and maintenance,” 
reports an official of The Foxboro Company 
which uses Gibson fixtures throughout its 
new assembly building. 

“Our Gibson fixtures,” he says, “were in- 
stalled faster and at lower cost than any 
others we have used. The fact that these 
fixtures can be plugged in and un-plugged 
like an electric appliance means that they 
can be quickly re-spaced to accommodate 
changes in plant layout and can be dis- 
mounted instantly for servicing without dis- 
tracting production workers.” 


Makers of 
THE FIXTURES 
THAT JUST 
“PLUG-IN” 


PAT. PENDING 


Write for descriptive literature today. 


: COMMERCIAL, TROFFERS, IN 
GIBSON MANUFACTURING COMPANY =o 
1919 Piedmont Circle, N. E., Atlanta 9, Georgia 





1’ x 4’ PLEXIGLAS lenses mounted in continuous line, 
Ronkonkoma Primary School, Long Island. Architect for 
both schools shown: Frederick E. Allardt, Jr. 


2’ x 2’ PLEXIGLAS lenses mounted in pairs, Southampton High School, Long Island. 


PLEXIGLA 


for lighting that stands out and stands up 


When lighting equipment includes control lenses 
molded of PLEXIGLAS® acrylic plastic, the result 
is illumination of the highest quality—because 
PLEXIGLAS is: 

w molded accurately to the lens pattern, to produce 
a precisely designed optical element which achieves 
functional quality illumination. With lenses of the 
types shown in the installations above, light rays 
are “bent’’, providing complete freedom from 
glare at any normal viewing angle. 
impervious to discoloration from years of exposure 
to fluorescent light. 
strong and rigid yet light in weight, resulting in 
safety overhead and ease of maintenance. 


crystal clear, assuring full utilization of light with 
complete visual comfort. 


S0A 


Full details on PLEXIGLAS as a lighting material are 
contained in our new technical bulletin, ‘‘PLEXIGLAS 
for Lighting’. We will be glad to send you a copy. 


Chemicals for Industry 


Tal ROHM & HAAS 


—————— COMPANY 
———— WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


in Canede: Rohm & Haas Company of Canada, Lid., 
West Hill, Ontario 
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ACRYLIC PLASTIC...The Proven Material for Modern, 


Prismatic Light-Controlling Lenses... 





4-Foot-Long CONTROLENS, singly or in 
continuous runs, are advantageously used 
in classrooms, offices, banks, showrooms, 
libraries, stores, lobbies and laboratories 


PRISMALUME*S 
CONTROLENS* 


>. oa tee ; ee, Pee 

2a} he eee po ~s) ene 
~ a = 1 
‘ 4 


ani SSS 


HOLOPHANE COMPANY, inc. 
Lighting Authorities Since 1898 
342 Madison Ave., New York 17, N. Y. 
THE HOLOPHANE CO., LTD., 418 KIPLING AVE. SO., TORONTO 18, ONT. 
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Lighting Services Co 
515 Meriden Rd 


Waterbury, Conn 


Lightolier Co. 
1) East 56th St 
New York 16, N. ¥ 


Lightron of Cornwall 
195 Hudson St 
Cornwall-on-Hudson, N.Y 
Line Material Industries 
2201 i2th Ave 

So. Milwaukee, Wis 


Litecontro! Corp 
56 Pleasant St 
Watertown 72, Mass 


Litecraft Manufacturing Corp 
8 Fast 36th St 
New York 16 


N.Y 


Lithonia Lighting Products Co. | 


Conyers, Ga 


Long Island Lighting Co 
250 Old Country Rd 
Mineola, N. Y 


Louisiana Power G Light Co 
142 Delaronde St., Station A 
New Orleans, La 


Lowy & Donnath, Inc 
144 East 4th St 
New York, N. ¥ 


Luminator, Inc 
120 N. Peoria St 
Chicago 7, 1 


Luminous Ceilings Inc 
2500 West North Ave 
Chicago 47, Il 


Luxor Lighting Products Inc 
Empire State Bldg 
New York, N.Y 


Lynn Electric Co. 
90 Exchange & 
M ass 


Lyon 


28A) 


Richard L. Platt 


WwW. F. Blitzer 


Eugene Littman 


Lawrence E. Brown 


Ben Roisman 


nc 


Robert I. Freeman 


C. L. Osterberger 


dibert I 


drenberg 


Louis Rosenstein 


Serge: Markecian 





McWilliams Electric Co. Inc 

1820 N. Rockwell St 

Chicago 47, ll. P. G. Schannon 

Meade Electric Co. Inc 

5401-15 W. Harrison St. 

Chicago 44, Il. Henry E. Burkhardt 

Mercury Lighting Products Co 
| Broadway, Newark 4, N. ] Sidney Fleischer 

Merrimack-Essex Electric Co 

9 Market St 

Lowell, Mass PF. W. Varney 

Cc. S. Mersick Electric Supply Corp 

135 Orange Ave 


Wet Haven, Conn Ss. R 


Metalcraft Products Co. Inc 
6225 State Road 
Philadelphia, 35, Pa Fred M 


Metals Manufacturing Co 
530 W. Ist South S& 
Salt Lake City, Utah H. J]. Hamilton 
Metropolitan Edison Co 

412 Washington St 

Reading, Pa Tr. Oo 


Michigan Chandelier Co 
16501 Livernois 
Detroit 21, Mich Milton J]. Doner 
Midwest Chandelier Co 
l5th & Gentry Sts 

No. Kansas City 16, Mo Sidney Lefhkontz 
Midwest Electric Co 

724 South Third Street 

Minneapolis 15, Minn Don Carlson 
The Miller Co 
Meriden, Conn John J]. Neidhart 
Miroflector Co., Inc. 

10 Bayview Avenus 

Inwood 96, I I N.Y Vl n Liberman 





Mississippi Class Co 
88 Angelica St 


St. Louis 7, Mo Cc. 3 Youngblood 


Municipal Light G Power Dept. 
City of Pasadena 

502 City Hall, Pasadena |, Calif T. M. Goodrich 
Mutual Sunset Lamp Mfg. Co 
235 Fifth Avenue 

New York 16, N.Y Morris Thau 
The Narragansett Electric Co 
280 Melrose St. 

Providence 1, R. I. 


F. E. Caulfield 


National Chemical G Manufacturing Co. 
E. Wacker Drive 
Chicago 1, Ill 


John Marshall Zix 


National Electric Wholesalers, Inc. 
4410 Georgia Ave. N. W 


Washington, D. C. David Leventhal 


Neo Ray Products Inc 
315 BE. 22nd St 

New York 10, N.Y Philip Young 
Nepo Mfg. Co 
4230 N. Sayre Ave 
Chicago M, Ill. N. E. Passman 
Newark Electric Fixture Co 
288 S. 19th St 

Newark 3, N. J] j. B. Seidman 
New Bedford Gas G Edison Light Co. 

693 Purchase St 

New Bedford, Mass W. S. Fenstermacher 
Henry Newgard G Co. 
4700 W. Fullerton Ave 
Chicago 59, Ill. J. R. Newgard 
New jersey Power G Light Co 
400 East Main St 

Denville, N. J. E. J. VanDuzen 
New Orleans Public Service Inc 
317 Baronne St. 

New Orleans, La. E. N. Avegno 
N. Y. State Electric G Gas Corp. 
62 Henry St 

Binghamton, N. Y. Earle C. Edwards 
Niagara Mohawk Power Corp 
500 Erie Bivd. W. 

Syracuse 2, N.Y 


F. T. McEvoy 

















































































































































































































































Macheth Corp 
P.O. Box 950 
Newburgh, N. ¥ 


H. D. MacMackin, Ltd 
179 Prince William & 
SS. John. N. B 


MacNutt Electric Co. Inc 
420 Lexington Ave 
New York 17, N.¥ 


Madison Electric Co 
6000 Woodward Ave 
Dhetrout Mich 


Magni -Flood, Inc 
38 North Second Ave 
Mt. Vernon, N.Y 


Major Equipment Co. Inc. 
4605.19 Fullerton Ave 


Chicago, I! 
Manitoba Power Commission 
1075 Portage Ave 
Winnipeg 10, Man 


R. A. Manning Co 
1810 North Ave 


Sheboygan, Wis 





Norman Macbeth 
; oe | Wac Mackin 
Ww. R. Minto 

F 1. Cohe 


Bert Greene 


Ross O. Major 


Marvin Electric Manufacturing Co 


648 Santa Fe 
Los Angeles, Calif 


Howard Brinton 


Massachusetts Cas G Electric Light Supply Co 


191.195 Friend St 
Boston, Mass 


McNaughton-McKay Electric Co 
7000 Intervale Ave. 
Detroit 38, Mich 


William T 


Jason Weinreb 


McNaughton 


McPhilbin Manufacturing Co., Inc 


1329 Willoughby Ave 
Brooklyn 37, N.Y 


B2A 





Edward L.. Gluck 


Nustaining Members 





Mississippi Power G Light Co 


Lampton Bidg., Jackson, Miss B. M. Davis 
Mississippi Power Co 


Gulfport, Miss V. J. Daniel, Jr 
The Mitis Co. Ltd 
5 St. John St 
Rimouski, Que ). Henri Labrie 
Modern Light G Equipment Co 

$812 5S. Wabash Ave 

Chicago, Ill M.L. Offenberg 
Moe Light Division 

Thomas Industries Inc 


Ft. Atkinson, Wis Nelson Bleisch 
Monongahela Power Co 

1310 Fairmont Ave. 

Fairmom, W. Va H. A. Stroud 


Monroe Electric Co 
157 W. Ontario St 
Chicago 10, I! dibert Kahn 
Monsanto Chemical Co 

Plastics Division 
Springfield 2, Mass F 4. Haddad 
Montana-Dakota Utilities Co 

83! Second Ave. § 

Minneapolis 2, Minn. W. L. Hayes 
The Montana Power Co 
10 E. Broadway 

Butte, Mont D. J]. McGonigle 
Morlite Equipment Co. 
P.O. Box 106 

Girard, Pa Finley ]. Gordon 
Multi Electric Mfg. Co 

4223.45 West Lake St. 


Chicago, 1] Leo ]. McDonald 


The NL Corp. 
2480 E. 22nd St 
Cleveland 15, Ohio M. W. Terkel 
Noland Co 

27th St. & Virginia Ave. 


Newport News, Va. E. M. Myers 


North Central Electrical Distributing Co. 
2001 Broadway St., N 

Minneapolis 18, Minn 1. G. Holmgren 
Northern Berkshire Electric Co 
2! Bank St 

North Adams, Mass 1. D. Rhodes 
Northern Electric Co. Ltd 

1600 Dorchester St. W 

Montreal, Que 4. G. V. Smith 
Northern Indiana Public Service Co. 

5265 Hohman Ave 

Hammond, Ind ]. C. Sackman 
Northern Light Co 
1657 N. Water St 
Milwaukee 2, Wis Fred Cramer 
Northern States Power Co 
Minneapolis 2, Minn. Carl T. Bremicker 
Northland Electric Supply Co. 

'21 South 10th Se 


Minneapolis 4, Minn. N. K. Gullick 


Nova Scotia Power Commission 


P.O. Box 910 

Halifax, N. 5. F. J. Abbass 
NuArt Lighting G Mfg. Co. 

255 East 5th South St. 

Salt Lake City, Utah H. A. Schoept 


Ohio Edison Co 
Akron 8, Ohio Franklyn Dickinson 


(Continued on page 34A) 
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UN IVE RSA L “Service Guaranteed’’ 


For years, UNIVERSAL has been paying the bill for the 
replacement of in-warranty inoperative fluorescent ballasts. 
These payments are a direct part of the exclusive and compre- 
hensive UNIVERSAL Two Year Warranty Service Program 
with (D\£)($* Architects, engineers, contractors, distributors, 
fixture manufacturers and maintenance personnel are ail re- 
lieved of the burden of service. 

Should you be confronted with a lighting failure which ap- 
pears to be abnormal, regardless of the number of ballasts 
involved, you are requested to telephone UNIVERSAL — 
COLLECT — and ask for(D\E)\$)* Within 24 hours of your 
phone call, one of our field engineers will visit your installation. 
Assuming that our technical people determine that the light- 
ing failure stems from ballasts which are being used in proper 
application, UNIVERSAL will arrange for the replacement 
of those ballasts and pay all charges in connection with the 
replacements, including labor. This is made possible by the 
high quality performance of UNIVERSAL “Service Guaran- 
teed” BALLASTS in millions of fluorescent fixtures every- 
where. A fine product can afford a fine guarantee. 

You owe it to your own peace of mind to get the full details 
yn this program. MAIL THIS COUPON FOR DESCRIP- 
TIVE BROCHURE. *Technical Engineering Service 


UNIVERSAL 


MANUFACTURING CORPORATION 


Executive Offices and Plant: 29-51 East Sixth Street, Paterson 4, N. | 
Branch Off. & Warehouse: 4402 W. Jefferson Bivd., Los Angeles 16, Cal 


"MERS IN NIT ATES 


BALLASTS 


ry J / 
Lhe OTLUY complete 
SET UVICE PLOUTam v7 


rj , “ 1 


i, sie halla Aki sé. (SUT YU 


UNIVERSAL MANUFACTURING CORPORATION Dept. ic 
29-51 East Sixth Street, Paterson 4, New Jersey 


Please send me your Srechure describing UNIVERSAL’s EXCLUSIVE 
T 2S (Technical Engineering Service) PROGRAM. 





CO Architect CD Distributor (CO Maintenance Man 
CO Engineer 0 Fixture Mfr. (0 Builder 
© Contractor 2 Equipment Mfr. ET eaeR 
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Ohio-Midland Light G Power Co. 


Canal, Winchester, Ohio J. E. Cathers 
The Ohio Power Co 

501.315 Cleveland Ave. 8. W 

Canton 2, Ohio R. W. Osterholm 


Oklahoma Gas G Electric Co. 

Box 1498, Oklahoma City |, Okla Earle W. Gray 
Omaha Public Power District 

720 Electric Bldg 


Omaha 2, Nebr BE. E. Schwaim 
Orange and Rockiand Utilities Inc 


Nyack, N.Y D. §. Schaab 


Owens-Corning Fibergias Corp 
717 Pitth Ave 


New York, N.Y R. H. Brautigan 


Pacific Associated Lighting G Mfg. Co 
837 Folkom & 
San Francisco, Calif R. K. Meyer 


Pacific Gas G Electric Co 
245 Market St 
San Francisco 6, Calif O. R. Doerr 


Pacific Power G Light Co 
920 5S. W. Sixth Ave. 
Portland 4, Ore P.M. Reis 


Paramount Industries Inc 
G 1080 Ballenger Rd 
Flint, Mich B. R. Bailey 


Pedersen G Tilney, Architects 
21 E. 40th St 
New York 16, N. ¥ W. F. Pedersen 


Peerless Electric Co 
576 Folsom St 


San Francisco 5, Calif Samuel B. Herst 


Peerless Electric Ltd 
5585 Fullum 
Montreal 36, Que ti © Duter 


William Penn Fluorescent Light Mfg. Co 
426 E. Allegheny Ave 
Philadelphia M, Pa " am Rar 


Pennsylvania Electric Co 
222 Léevergood St 
Baker 


Johnstown, Pa R.G 


Pennsylvania Power G Light Co 
90! Hamilton St 


Allentown, Pa H.H. Brenan 


Pennsylvania Power Co 
19 E. Washington St. 


New Castle, Pa P.G. Dingledy 


The Perfectlite Co 
1457 East 40th St 


Cleveland 5, Ohio Joseph L. Jaffe, Jr 


Pfatt G Kendall 
84 Foundry St 
Newark, N. ] M. J]. Hamilton 


Philadelphia Electrical G Mfg. Co 
1228.56 N. Sist St 
Philadeiphia 21, Pa C. W. Huber 


Philadelphia Electric Co 
1000 Chestnut St 
Philade!phia 5, Pa R.G. Rincliffe 


Phoenix Class Co 


Monaca, Pa D. G. Cameron 


Pierce Electric Co 
567 W. Adams St 


Chicago 6, 11! John H. Pierce 


Pittsburgh Corning Corp 


Port Allegany, Pa Howard F. Kingsbury 


Pittsburgh Plate Class Co 
| Gateway Center 


> 


Pittsburgh 22, Pa R. G. Whittemore 


Pittsburgh Reflector Co 
P. O. Box 452 
Irwin, Pa R. ¢ 


Plant Engineering Magazine 
108 F. James St.. Barrington, Il , Aempf 


Poindexter Electric Co 
1438 Delaware St 


Denver, Colo Robert ]. Waish 


34A Sustaining Members 


Portiand General Electric Co. 
621 5S. W. Alder St. 


Portland, Ore. T. W. Fitch 


The Potomac Edison Co. 
55 E. Washington St 
Hagerstown, Md. J. P. Coblentz 
Potomac Electric Power Co 
929 E. Street, N. W. 
Washington 4, D. C George Bisset 
Powerlite Devices Ltd 

54 Atomic Ave. 

Toronto 18, Ont W. L. Hawley 
Precision Light Corp. 

P.O. Box 2536 

Dunellen, N. J W. T. Calcagno 
Prescolite Manufacturing Corp 

2229 Fourth S& 

Berkeley 10, Calif Vv. D. Runswick 
Progress Electric Supply Co 

18225 Schaefer, Detroit 35, Mich Don Kaplan 
Progressive Products Co. Inc 
6615 Milwaukee Ave. 
Chicago 31, I! E. George Goddard 
Public Service Co. of Colorado 
900 15th St 

Denver |, Colo H. T. Rankin 
Public Service Co. of Indiana Inc. 

1000 E. Main St 


Plainfield, Ind Robert McMurray 


Public Service Co. of New Mexico 
P.O. Box 1360 


Albuquerque, N. M O. W. Peddy 
Public Service Co. of Oklahoma 

P.O. Box 201 

Tulsa, Okla D. J. Frandsen 


Public Service Electric G Gas Co 
80 Park Place, Newark, N. J. S. A. Moore 


The Public Utilities Commission 
272 Dundas St 
London, Ont V. A. McKillop 


Public Utility District No. | 

Snohomish County, P.O. Box 1007 
Everett, Wash A. K. Miller 
Puget Sound Power G Light Co. 
10608 N. E. 4th St 

Bellevue, Wash. Frank McLaughlin 
Pyle Nationa! Co. 

1334 N. Kostner 

Chicago 51, Ul. 4.G. Voeihkner 


Quadrangle Mfg. Co 
$2 S. Peoria St. 
Chicago 7, Il D. E. Worrell 


Quebec Hydro-Electric Commission 
107 Craig &. W 

Montreal, Que R. E. Gohier 
Quebec Power Co. 

P.O. Box 1607 

Quebec, Que Jean Saint-Jacques 


Quincy Electric Co 

| Cliveden St 

Quincy 69, Mass R. L. Noble 
Rab Electric Manufacturing Co., Inc 

605 E. 182nd St 

Bronx 34, N. ¥ } 4. Barna 


Radiant Lamp Corporation 
300 Jelliff Ave Newark 8, N. | Les Deutsch 


G. A. Rafel & Co 
2112 W. Lawrence 
Chicago 25, Ill George A. Rafel 
Rambusch Decorating Co 

40 W. 13th St. 

New York, N.Y Edwar 


Raybro Electric Supplies, inc 
P.O. Box 1351, Tampa |, Fla Troy A. Brown 


Revere Electric Mfg. Co. 
7420 N. Lehigh Ave. 
Chicago 48, Ill. 


Revere Electric Supply Co. 
2501 W. Washington Bivd. 
Chicago 12, Ill. 


Murray J]. Whitfield 


Arthur Peterson 


Robert Manufacturing Co. Inc. 
99 Dell Glen Ave. 

Lodi, N. J. Robert Geissenberger 
Rochester Gas G Electric Corp. 
89 East Ave. 

Rochester 4, N.Y L. C. Twichell 
Rohm G Haas Co. 

222 W. Washington Sq. 

Philadelphia 5, Pa H. A. Williams 


Rosemount Industries Ltd. 
2090 Moreau St. 
Montreal, Que Maurice Beaumont 
Ruby Philite Corp. 

$2-02 Queens Bivd., 

Long Island City 1, N. Y. Heward Phillips 
Rumsey Electric Co. 
1007 Arch St. 
Philadelphia 7, Pa. T. W. Lauer 
james E. Rust Electric Co., Inc. 
1511 W. Jackson Blvd. 
Chicago 7, Ill Ear! C. Heller 
Ryall Electric Supply Co. 

500 Lincoln St 


Denver, Colo Cc. O. Ryall 
Sachs Electric Corp. 

P.O. Box 96, St. Louis 66, Mo Louis Sachs 
Safeway Stores, Inc. 

Store Design Dept., 425 Madison St. 

Oakland 4, Calif. 4. W. Anderson 


St. Joseph Light G Power Co. 
520 Francis St. 

St. Joseph 2, Mo F. P. O'Connor 
Salt River Project 

P.O. Box 1980, Phoenix, Ariz S. 8. Lambe 


San Diego Gas G Electric Co. 
P.O. Box 1831 
San Diego 12, Calif. H. G. Dillin 


Saskatchewan Power Corp. 
1739 Cornwall St. 
Regina, Sask. W. B. Clipsham 
Savannah Electric G Power Co. 

P.O. Box 949 


Savannah, Ga. James Averett 


0. V. Scott Electric Co. 
641 Stewart Ave., S.W. 
Atlanta, Ga O. V. Scott 


Albert Sechrist 
4990 Acoma St. 
Denver, Colo Leonard J]. Carion 
Senior Fivorescent Inc. 

70 4th St.. N.W 

Atlanta, Ga Ww. ¢ 


Service Electric Co. 
8345 South Ashland 
Chicago, 11! Harold Zwitt 
Shalda Manufacturing Co. Inc. 
Box 507 

Burbank, Calif William Shalda 
Shamrock Electric Co., Inc 

1702 W Foster Ave 


Chicago 40, Ill O'Shea 


John T 
Shawinigan Water G Power Co. 
600 Dorchester St. W. 


Montreal, Que Chas. H. Talbot 


The Sherwin-Williams Co. 


101 Prospect Ave. N. W. 


Cleveland |, Ohio J. A. Meacham 


Continued on page 38A) 
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tense “Quartzlite 500” 


Only the Appleton Intenso “‘Quartzlite 500” is 
precision engineered to meet the lamp manufacturer's 
efficiency and operating standards for the new 500- 
watt, filament type, iodine cycle lamp. 

Its new, compact design was specially devel- 
oped for this powerful lamp to give you 19% 
greater, constant light out put of 21 lumens per 
watt ... and twice the average life of a conven- 
tional 500-watt lamp. 

That's not all! Now, attractive lighting instal- 
lations can be made compactly, easily, economi- 
cally. The special weatherproof unit design also 
puts light where you want it. Its extremely 


sharp cutoff—in a rectangular beam spread— 
eliminates the usual need for beam overlap, yet 
provides adequate, uniform light for innumerable 
applications indoors and out. 

For increased lighting efficiency in Industry ¢ 
Commerce « Recreation « Transportation, buy 
or specify the versatile Intenso ‘“‘Quartzlite 500” 

. ideal for signboards, displays, cutdoor sports, 
building security, mobile equipment, storage 
areas and many other uses. 


Contact your Appleton distributor or write today for 
complete det: ils! 


Sold through franchised distributors only 


PPLETON. 


Also manufacturers of 


b 8 fae 


Exptosion -Proof ST” Series Outiet Boxes, 


electric company — \wsirs — a 


1701 Wellington Avenue, Chicago 13, Illinois 





FOR HIGH EFFICIENCY, LOW-COST LIGHTING 


eadership i ‘amps 


— ee ~ 


— 


MERI 





2¥2 TIMES MORE LIGHT 
AT THE WORK LEVEL 


For high bay installations 
using standard fixtures, the 
Westinghouse Narrow Beam 
Incandescent Lamp with 
built-in reflector delivers 24 
times more foot candles at 
the work level than conven- 
tional broad beam reflector 
lamps. Cleaning is unneces- 
sary since dust on bulb can’t 
absorb light. In 500, 750 
and 1,000 watt sizes. 


The high efficiency lamps shown above demonstrate the ability of Westinghouse to reduce lighting 
costs. In the Westinghouse line you'll find the correct lamp to give you one or more of the following 
benefits: greatest savings in lamp purchases; lowest maintenance cost; the most light at the same 
or lower cost; the most efficient use of power. Call your Westinghouse Lamp Representative today. 
You can be sure... if it's Westinghouse. 

Westinghouse Lamp Division, Westinghouse Electric Corporation, Bloomfield, New Jersey 


iA ILLUMINATING ENGINEERING 








... CHOOSE WESTINGHOUSE LAMPS 


UP TO 60% GREATER 
USEFUL LIGHT OUTPUT 


Because it directs 60% more 
light downward than conven- 
tional types, the Westing- 
house Reflector Fluorescent 
Lamp is ideal for displays 
and work areas. Comes in 
bi-pin and single pin types. 
The latter can be rotated for 
precise light control. Built-in 
reflector cuts maintenance. 
In 48 and 96 in. sizes; 40 
and 90 watts. 


Westinghouse 


S<EPTEMEER 1960 




















UP TO 20% MORE LIGHT 
THAN OLDER TYPES 


Besides delivering up to 20% 
more light at the work level, 
Westinghouse Lifeguard 
Mercury Lamps maintain up 
to 86% of initial output after 
9,000 hours of use and pro- 
vide 12,000 hours of high 
light output. Lifeguard Arc 
Tube prevents darkening of 
glass with ensuing loss of 
light. In the long run, this is 
the most economical lamp 
you can buy. In 400, 700 
and 1,000 watts. 

































































































Silvray Lighting, Inc 
R.K.O. Bidg., Radio City 


New York 20, N. ¥ J. M. Gubert 
The Simes Co., Inc 
114-15 5th Ave 
College Point, L. LL. N. ¥. Gardner M. Simes 


Sinko Manufacturing G Tool Co 
110 W. Wilson Ave 
Chicago 51, Ill Paul J]. O'Connell 


Smithcraft Corp 
°17 Everett Ave., Chelsea 50, Mass J.J. Smith 


Smoot-Holman Co 
Pr. O. Bow 4097 


Inglewood, Calif L. A. Hobs 
Sola Electric Co 
4655 W. 16th St 
Chicago 50, 11! L.c.M ' 
Solar Light Mfg. Co 
400 N. Ashland Ave 

Bernard | aterson 


Chicago 22, I! 


Solux Corp 
s8-17 28th Ave 
Woodside 77, N.Y 


Southern California Edison Co 
6ol W. Fifth St 
Los Angeles 55, Calif 


Southern Canada Power Co. Ltd 
450 City Councillors St 
Montreal, Que 


Southern Colorado Power Co 
Rox 75, Pueblo, Colo E. HH. Pem 


Southern Indiana Gas G Electric Co 
P.O. Bex 569 


FP vansville, Ind 


Southern Lighting Mfg. Co 
501 Elwell St 
Orlando, Fila 


Southwestern Electric Power Co 
Box 1106, Shreveport, La FE. F. Graham 


Southwestern Public Service Co 
P.O. Box 126! 


Amarillo, Texas 


Spear Lighting Fixture Mfg. Co 
Brooklyn tl, N. ¥ Fred Ka 


61 Clymer St 


The Spero Electric Corp 


20500 St. Clair Ave 


Cleveland 17, Ohio 


Standard Electric Co 
Pr. O. Box 808 
Pontiac, Mich the Cohen 


The Starbuck Sprague Co 
7; Watertown Ave 
Waterbury 20. Conn I} 1. Mad " 


Steber Manufacturing Co 

Div. of Pyle National Co 

1334 N. Kostner 

Chicago I R , sn 


Steel Craft Fluorescent G Stamping Co 
191 Murray St 
Newark 5, N.] frihtur Meister 


Sterling Electric Co 
44 South 12th Se 
Minneapolis Mint , P 


Sterling Reflector G Mtg. Co 
5249 West Grand Ave 
Chicago 51, 1 { oO 


Sticklor Electric Supply Co 
546 Aun St 
Hartford $3, Conn Marshall § a 


Stonco Electric Products Co 


383 Monroe Ave 
Kenilworth, N. ] H.W. Shence 


SBA Sustaining VUembers 





Suburban Electric Co. 
157 Pleasant St. 
Malden, Mass 


Summit Electric Co 
1405 W. Diversey Parkway 


Chicago, Il w.s 


Sunbeam Lighting Co. 
777 E. 14th Place 
Los Angeles, Calif 


Sun-Lite Manufacturing Co. 
55 Bellevue Ave. 
Detroit 7, Mich 


Sun-Ray Fluorescent Co. 
2025 So. Michigan Ave 
Chicago 16, Til 


The Superior Electric Co. 
85 Laurel! St 
Bristol, Conn William P 


Supertest Petroleum Corp. Ltd 
M3 Richmond St., London, Ont ; 


Supreme Lighting Co 
600 Turner St. 
Los Angeles 12, Calif Frani 


Sylvania Electric (Canada) Ltd 
6233 Cote de Liesse Road 
Montrea , Que fF 


Sylvania Electric Products Inc 
60 Boston St 


Salem, Mass WPT 


Tampa Electric Co. 
P.O. Box II! 
Tampa !, Fla Ww. ¢ 


Tarnow Electric Supply Co. 
15 E. Milwaukee Ave 
Detroit, Mich 


Frank C. Teal Co. 
$222.24 E. Jefferson 
Detroit 7, Mich 


Terreau-Racine Ltee. 
196.228 Set. Paul St 


Quebec, Que 


Texas Electric Service Co 


Herbert I 


Harold C 


Warren K. Lewellen 


irbetter 


Arieger 


Fred Binder 


Jerome Gimbel 


Carpenter 


I hi 
Blackwell 
W. Fulle 
well, Jr 


VWacinnes 


Nathan Tarnow 


Smith 


Georges Langlais 


Electric Bidg., Ft. Worth |, Texas O.G. Carison 
Texas Power and Light Co 

P.O. Box 6351 

Dallas 22, Texas Bassett Watson 
Thompson Electric Co 

P.O. Box 875 

Cleveland 22, Ohio Robert K. Farrington 
Thompson-Wilson Co 

756 State St.. N.W. 

Atlanta, Ga HH. L. W nm 
Toledo Edison Co 

Edison Bidg.. Toledo 4. Ohio i" am R. Poole 











The official IES Emblem is 
\ il to members .n ‘-inch, 
l4-karat gold, serew-ba lapel 
pins at $3.75 enel Background 
of the emblem is blue for Members, 
red for Associates. white for Fe 

vs Orders should be sent to 
J. K. Miehel, Membership Seer 
tar IES Headquarters 1860 
Broadway New York 3 N yj 








Toronto Hydro- Electric System 


14 Carlton St. 
Toronto 2, Ont 


8. M. Tower Co 
Dewey St., Bridg 


Trans-Lite, inc. 
P.O. Box 70 
Milford, Conn 


Wilson J. Wylie 


Inc 
eport, Conn. 


Harvey N Tower 


H.W. Jones, Jr 


Tri-Part Mfg. Co. 


59 S. Jessie St 
Pontiac, Mich 


Union Electric Co 
S15 N. 12th Blvd 
St. Louis |, Mo 


Union Metal Mfg 
Canton 5, Ohio 


Unistrut Corp 
4118 Monroe Av 
Wayne, Mich 
Unistrut Products 


935 Washington 
Chicago 7, 1 


Julius Reznik 


Merrill E. Skinner 


Co 
L. F. Heckmann 
e 
Hugo E. Rebentisch 
Co 
Blvd 


George W. Butler 


The United Illuminating Co 


80 Temple St. 


New Haven 6, Conn 


Universal Lighting 


E. B. Haskell 


Products, Inc. 


Bergenline Ave. 


Westwood, N. J 


Elliott Kanareck 


Universal Mfg. Corp 


29.51 E. 6th St 
Paterson, N. J 


Imrich Miller 


Upper Midwest Chapter, N.E.C.A. 
906 Foshay Tower 
Minneapolis, Minn O. F. Norgren 


Utah Power G Light Co 


1407 W. North Temple St. 

Salt Lake City 10, Utah D.H. White 
john C. Virden Co 

209 Euclid Ave 

Cleveland 3, Ohio E. Ruppe 


john C. Virden Ltd 


19 Curity Ave 
loronto 16. Ont 


Virginia Electric G 
Richmond 9, Va 


Voigt Co 


Cyril E. Birt 


Power Co 
W./. Dolbeare 


1634.38 N. Carlisle St 


Philadelphia 21, Pa ( 


Voltarc Tubes, Inc 


44 Cross St., Norwalk, Conn 


Wadeford Electric 


]. Frank 


Miles Pennybacker 


Co 


205 W. Wacker Dr 


Chicago 6, Il 


The Wakefield Co 
Vermilion, Ohio 


Wald G Zigas 
23.03 45th Rd 
Long Island City, 


H.H. Lundberg 


A. F. Wakefield 


N.Y Henry ]. Waid 


F. |. Walsh Consulting Engincers 


19 W. 3th St., 


New York, N.Y F. J. Walsh 


Warren Electric Co 


P.O. Box 2594 
Houston, Texas 


J R Thompson 


The Washington Water Power Co. 


P. O. Drawer 144 
Spokane 6, Wash 


> 


Gordon F. DeFoe 


Webb Electric Mfg. Co 
1701 S. W. Jefferson St. 


Portiand |, Ore. 


The Weisbach Corp 


1500 Walnut St. 
Philadelphia 2, P 


Western Massachusetts Electric Co 
174 Brush Hill Ave 


West Springheld 


ILL! 





F.E. Webb 
a H.H. Adams 
Mass 4. C. Brodeur, Jr 


Continued on page 60A) 
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2P8500 (Shalloramo® , 
pioneer in shallow \ 
urface-mounted lighting 


sUlblig 





Investigate how Sunbeam Lighting 





today can save tomorrow! 


SUNBEAM LIGHTING COMPANY 


777 East 14th Place, Los Angeles 21, California — 3840 Georgia Street, Gary, Indiana 


SEPTEMBER 1960 




















QPCX7400 ‘‘Wrap-cround”’ 
all-plastic enclosure 






QRH7500 (Sculpturama®) with 
all-curved styling. 
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Adaptability for future change is a basic design principle in back 
of Sunbeam Lighting fixtures. For instance, when you specify 
and install the ultra-shallow, surface-mounted Visionaires® 
#6500, #7400, #7500 or #8500 you are automatically 
planning ahead. The diffusers to these versatile series are all 
interchangeable. They give the building owner a wide choice 
of 16 different lighting possibilities when planning alterations. 
He might select QP8500 (Shallorama") because of its recessed 
look and wide light distribution, QRH7500 (Sculpturama®) with 
the sculptured look and which is unexcelled in low brightness 
control or the QPCX7400 ("Wrap-around”) with exclusive 
SUNLUX® plastic enclosure for soft diffusion. A quick change in 
lighting is as simple as the unique, tool-free, “hook-on” hinging 
arrangement can make it. Merely change the framed diffuser! 






































































4 2’ x 2’ Circlgrid Louver showing the pleasing proportion of the cells. Hundreds of 


circular cells in each panel provide controlled visual comfort and permit air circulation 
through the plenum 


CROSS SECTION 
THRU 
‘CIRCLGRID" PANEL 
f 





Diagram shows how the top and bottom thermo-formed sheets are electronically fused 
to a center membrane at all edges and around the periphery of each louver cell. Panel 
dimensions 

2344” square x 42" deep Weight—13 oz 
23%" x 47%" x 4" deep Weight—32% oz. 


CIRCLGRID Louvers play 
in important part in meet 
ing the very stringent light 
ing specifications imposed 
for this G.E. Defense Plant 
because of the variety of 
instrument and optical type 
gauges in this room 








la 
clririvialc 
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Non-Combustible Vinyl Louver-—-A new 
luminous rigid panel for the Lighting Industry 


Circlerid Louvers are approved for 
use in all states including New York 
and California. These rigid light- 
weight vinyl louvers are attractive 
and highly efficient light diffusers. 
They are processed by Thermo- 
forming two vinyl sheets and Elec- 
tronically fusing them to a center 
vinyl membrane. This new vinyl 
material is specially formulated to 
maintain new highs in light stability. 
Unique circular cells permit installa- 
tion under fire extinguishers, assist 
in sound absorption and permit 
plenum air circulation to prevent 
dust accumulation. CiRCLGRID-45 is 
available in nominal sizes of 2’ x 2’ 
and 2’ x 4’, with or without perfora- 
tions, in various translucencies and 
with or without sealed-in metal! 





perimeters. 





Presently Authorized 


CIRCLGRID Licencees 


ARCHITECTURAL CEILINGS 

41-26 27th St. + Long Island, N, Y, 
ELECTRO LUMINAIRE CORP. 

1535 So. Paviine St. « Chicago 8, Ill, 
GARCY LIGHTING 

2475 Elston Ave. « Chicago 47, Ill, 
LIGHTING PRODUCTS, INC. 

P. ©. Box 338 + Highland Pork, Ill, 
LITECRAFT MFG. CORP. 

100 Deyton Ave. « Passoic, N. J. 
LUMINOUS CEILINGS, INC. 

3701 N. Rovenswood Ave. + Chicago 13, Ill. 
NEWMAN SCHRANTZ LIGHTING CO. 
2016 Bioke St. « Denver 5, Colo. 
SYLVANIA LIGHTING PRODUCTS 
48th St. « Wheeling, W. Va. 
THERMOTANK, INC. 

P. O. Box 335 «+ St. Clair Shores, Mich 
BENJAMIN DIVISION, THOMAS INDUSTRIES 
Des Plaines, I'l. 

UNITED LIGHTING & CEILING CO. 
2828 Ford St. « Ookland 1, Calif, 

J. A. WILSON UGHTING 

P. O. Box 5037 « Erie, Pa. 

LITHONIA OF PUERTO RICO, INC. 


Ponce de leon 403 
Pverta de Tierra + Pverto Rico 














Address Box 655-S, Erie, Pa., for Circigrid 
samples, UL test report and test data showing 
exceptional lighting characteristics. 
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The Publications of the Iliuminating Engineering 
Society listed here summarize the vast amount of re- 
search, investigation and discussion of hundreds of 
qualified members of the Society working on technical 
committees, and carry the full approval and authority 
of the Illuminating Engineering Society. 

1.E.S. Publications are available, in single copies as 
priced, to anyone requiring knowledge of the newest in 
lighting application and the supporting technical in- 
formation. Should quantities be desired for further 
distribution, such as for educational or promotional 
purposes, prices may be obtained by writing Publications 
Office. 


This is your order form. Indicate number of copies ordered 
before each item; fill in name and address on back of form. 


— HB-3 1E.8. LIGHTING HANDBOOK 
Third Edition $10 
Add 50¢ for mailing outside U. 8. and Canada, Special 
registered single copy price to I.E.8. members, $7.50; 
unless previously ordered. Quantity prices on request. 
Write for brochure. 


NEWEST of famous I.E.8. Lighting Handbooks. Published 
March 1959. Over 1100 pages latest information on lighting 
techniques, applications and theory ... plus equipment data. 
Includes all new lighting levels developed from Blackwell 
research studies. All-new index and cross-index. Application 
sections rearranged for subject headings; 25 sections in all, 
many new. Complete revision of previous two editions; more 
comprehensive, easier to use than ever. 


Designed for use of lighting engineers and specialists; lighting 
consultants, architects, designers ... anyone who plans, installs, 
or manufactures lighting systems or equipment. 


1.E.5. RECOMMENDED LIGHTING PRACTICES 


These booklets are the complete, standard recommenda 
tions for lighting the prescribed areas, and are among the 
most comprehensive and important of all Society publica 
tions. As indicated, some of these recommendations are the 
work of committees of the American Standards Association, 
with collaboration by appropriate committees of the I.E.S. 
All have the approval of the Council of the Illuminating 
Engineering Society, and are the latest official I.E.S. recom 
mendations. 

In general, the information contained in these Recom 
mended Lighting Practices covers completely the area 
shown in the title. Included in the data are suggested 
types of lighting systems and luminaires; levels for gen- 
eral lighting and for specific areas; analyses of seeing 
tasks; and other information essential to lighting the area 
and of value to lighting engineers and specialists, archi 
teets, construction people and others. Each practice is 
fully illustrated with charts and photographs. 


RP-1 tg LIGHTING (1960) 
LE.S. Recommended Practice 36 pp 


RP-4 LIBRARY LIGHTING (1950) 
1LE.S. Recommended Practice 16 pp. 


50c 

50c 

RP-5 DAYLIGHTING (1950) 

LE.S. Recommended Practice 40 pp 50c 
50c 
50c 
50c 


RP-7 INDUSTRIAL LIGHTING (1952) 
American Standard Practice 40 pp 


RP-8 STREET AND HIGHWAY LIGHTING (1953) 
American Standard Practice 32 pp 


RP-9 SUPPLEMENTARY LIGHTING (1953) 
LE.S. Recommended Practice 16 pp 


RP-10 PROTECTIVE LIGHTING (1956) 
American Standard Practice 20 pp 50c 


_. BP-1l RESIDENCE LIGHTING (1953) 
LE.S. Recommended Practice 44 pp 


SEPTEMBER 1960 


— BP-12 MARINE LIGHTING (1959) 
1E.8S. Recommended Practice 12 pp 50c 


—. BP-13 OUTDOOR PARKING AREA LIGHTING (1960) 
1.E.8. Recommended Practice 8 pp 50c 


_.. _BP-14 AIRPORT SERVICE AREA LIGHTING (1960) 
LE.S. Recommended Practice 8 pp 50c 


RP-2 (Stores @ Other Merchandising Areas), RP.3 (School Lighting) 
and RP-6 (Sports Lighting) are out of print. When revised publications 
are available they will again appear on thia list 


1.E.S. COMMITTEE REPORTS 


Lighting recommendations based upon studies (re- 
search, surveys of eurrent practice, and experimental in- 
stallations) of I.E.S. Committees and Subcommittees cov- 
ering all phases of lighting. Completely illustrated, these 
reports contain detailed information on many lighting 
problems peculiar to the industry or operation involved 
as well as providing general data as to lighting systems 
and luminaires; recommended quantity and quality of 
illumination; and analyses of specific seeing tasks. 


— CP-1 eee FOR WOOLEN AND WORSTED 
‘TILE MILLS 12 pp. 


—. CP-2 LIGHTING FOR MACHINING OF SMALL 
METAL PARTS 16 pp. 


— CP-3 LIGHTING FOR FLOUR MILLS & pp. 
—. CP-4 LIGHTING FOR CANNERIES 36 pp. 
—. CP-5 LIGHTING FOR BAKERIES 16 pp. 


CP-6 LIGHTING OF CENTRAL STATION 
PROPERTIES, CONTROL AND LOAD 
DISPATCH ROOMS 20 pp. 


—. CP-7 LIGHTING FOR CENTRAL STATION 
HIGH BAY AREAS 12 pp. 


—_. -;CP-8 LIGHTING OUTDOOR LOCATIONS OF 
CENTRAL STATION PROPERTIES 16 pp. 


—_. CP-9 LIGHTING INDOOR LOCATIONS OF 
CENTRAL STATION PROPERTIES 20 pp. 


—_. CP-10 LIGHTING FOR STEEL MILLS 
PART I: OPEN HEARTH 8& pp. 


CP-11 LIGHTING FOR FOUNDRIES 16 pp. 
— CP-12 TRANSPORTATION LIGHTING 8 pp. 25c 


—_.. CP-13 LIGHTING TRAFFIC TUNNELS 
AND UNDERPASSES 16 pp. 500 


—_. CP-15 PUNCTIONAL VISUAL ACTIVITIES IN 
THE HOME 12 pp. 25c 
Extremely useful to lighting equipment designers, 
engineers, and because of the numerous sketches 
and measurements, non-technical people as well. 


CP-16 CURRENT LIGHTING PRACTICE FOR 


rPeee tees 


i 


TELEVISION PRODUCTION & pp. 150 
_.. CP-17 PROGRESS IN TELEVISION STUDIO 

LIGHTING Addenda to CP-16 4 pp. 100 
_.. CP-18 CURRENT LIGHTING PRACTICE FOR 

COLOR TELEVISION PRODUCTION 4 pp. 10¢ 
_. CP-19 LIGHTING FOR COMMERCIAL 

KITCHENS 8& pp. 15¢ 


CP-20 LIGHTING FOR HOTELS 42 pp. 70c 


































































1.E.S. LIGHTING DATA SHEETS 


Each 1.E.8S. Lighting Data Sheet deseribes an actual, 
outstanding lighting installation, complete with photo 
graphs, drawings and engineering data. They are published 
in a series of 24 sheets each year, and current sheets 
cover such subjects as lighting for metalworking, textile, 
automobile and other industries; schools; stores; offices; 
drafting rooms; churches; auditoriums; banks; museums; 
indoor and outdoor recreational areas; streets and high- 
ways; and other special applications. 

Printed on heavy gloss paper, punched for standard ring 
binder, data sheets are an excellent “idea” file for light 
ing people, consulting engineers and architects; ideal for 
promotional distribution by manufacturers and electric 
utilities. 


LE.S. Lighting Data Sheets are delivered throughout 
each year in groups of eight; three mailings for the entire 
24-sheet series. First eight of each series are mailed for 
delivery in June; second eight in October; final eight in 
February of following year. Subscription, 24 sheets per 
set, $1.25; 10 or more sets, $1.00 each. Prices on mini 
mum quantities of 100 individual sheets upon request to 
this office. 


XXV Series, 24 sheets $1.25 
The current 1960 Series; orders now being 
accepted for delivery as outlined above 


_. XXIV Series, 24 sheets $1.25 
_.. EXITI Series, 24 sheets $1.25 
LD-1 15 HOME LIGHTING IDEAS 15 sheets $1.00 


Attractively packaged, gathered and prepared espe 
cially for this publication. 


LD-2 HOME LIGHTING IDEAS FOR KITCHENS 
AND BATHROOMS 1° sheets 
Special packet showing modern lighting for new and 
remodelled kitchen and bathroom areas; an impor 
tant addition to any home lighting idea library. 


_. LD-3 DECORATIVE HOME LIGHTING IDEAS 
14 sheets $1.00 
Packet featuring outstanding ideas for decorating 
with light; do-it-yourself instructions for fireplace, 
wall niche, shelves, drapery wall, ete. 
Sheeta in LD-1, LD-2 and LD-3 not included in 
annual Series.) 





EDUCATIONAL 


_.. ED-1 LABORATORY ACTIVITIES WITH LIGHT 
(1959) 42 pp. —_ . $1.00 
Attractively prepared booklet for secondary school 
students. Supplements physics or science texts with 
12 laboratory experiments specifically on light and 
lighting; easily performed with minimum equipment. 
Designed to interest young people in lighting and 
lighting careers. 





MEASUREMENT & TESTING GUIDES 


LM-1 ELECTRICAL MEASUREMENTS OF 
FLUORESCENT LAMPS 


American Standard 4 pp. 250 
—_. LM-2 BLECTRICAL MEASUREMENTS OF 

MERCURY VAPOR LAMPS i pp. 10c 
—_. LM-3 LIFE PERFORMANCE TESTING 

OF FLUORESCENT LAMPS 2 pp 10c 


—_. LM-4+ PHOTOMETRIC TESTING OF FLOOD- 
LIGHTS OF 10 TO 160 DEGREES TOTAL 


BEAM SPREAD i6 pp 90c 
_. LM-5 OUTDOOR ILLUMINATION TESTS 6 pp 25c¢ 
_. BM-6 GENERAL GUIDE TO PHOTOMETRY 

24 pp 60c 
_.. LM-7 CALCULATING COEFFICIENTS OF 

UTILIZATION 36 pp. 50c 
_. BM-8 WORK SHEETS FOR LM-7 § pp per set 50 
_. LM-9 PHOTOMETRIC MEASUREMENTS OF 

FLUORESCENT LAMPS § pp. 1.5e 
_. LM-10 PHOTOMETRIC TESTING OF OUTDOOR 

FLUORESCENT LUMINAIRES § pp....... 15¢ 
_. LM-1l PHOTOMETRIC TESTING OF 

SEARCHLIGHTS § pp 15¢ 
_. LeM-12 MEASURING AND REPORTING DAYLIGHT 

ILLUMINATION (4 pp. 10¢ 


__. LM-13 REPORTING PHOTOMETRIC PERFORM- 
ANCE OF INCANDESCENT FILAMENT 
LIGHTING UNITS USED IN THEATER 
AND TELEVISION PRODUCTION 


Recommended Practice 8 pp 250 
_. LM-14 PHOTOMETRIC MEASUREMENTS OF 
MERCURY LAMPS i pp. 100e 
_.. LM-15 REPORTING GENERAL LIGHTING 
BQUIPMENT ENGINEERING DATA § pp 25c 
_. LM-16 PRACTICAL GUIDE TO COLORIMETRY 5 pp. 25c¢ 
LM-17 DESIGN OF LIGHT CONTROL 18 pp 50c 


Do not detach. Mail entire form. New list will accompany invoice. 





To: ILLUMINATING ENGINEERING SOCIETY 


Publications Office 
1860 Broadway, New York 23, N. Y. 


(Please print or type) 


Name 


Street 


City 


C) Bill me. 


] My check (m.o.) enclosed. 


pedite handling and shipment to you. 





ORDER FOR LE.S. PUBLICATIONS 


Send to me at the address shown below copies of LE.S. Publications indicated elsewhere on this list: 


For orders totalling $2 or less, please enclose check, money order or stamps with order. Prepayment will ex- 


Date 


If 1.£.8. Member 
Your Section/Chapter 


State 














(Printed in U.S.A.) 
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e $18.95. 


ATTRACTIVE TERRITORIES AVAILABLE FOR QUALI- 
FIED MANUFACTURER'S REPRESENTATIVES 


modern 


LIGHT COMPANY 
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TARGLOW 


bu modern 


Z7IN 





END PLATE CONSTRUCTION PROVIDES VIRTUALLY 
UNBROKEN ROWS OF GLOWING ILLUMINATION 


OVERALL SIZE SHOWS COM- 
PACTNESS AND RECESSED 
APPEARANCE OF UNIT. 





HINGED FROM EITHER SIDE 
PROVIDES EASY ACCESS!- 
BILITY FOR INSTALLATION 
OR MAINTENANCE. 


Catalog No’s. 23 U4-R2K4 
23 U4-R2K8 








of St. Louis | 


MODERN LIGHT CCMPANY OF ST. LOUIS 
7809 MAPLEWOOD INDUSTRIAL COURT 
ST. LOUIS 17, MISSOURI 


Gentlemen: 

[) Please send sample of Fixture at user's price. 

[] Please send illustrated catalog page and design in- 
formation. 


Nome 
Address 
Position 
City 











Zone State 
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Wilkes Central High School, Wilkesboro, North Carolina 


Not a glimmer of glare in this gym lighting job 


INSTALLATION DATA 


Abolite HMFAU-2400 fixtures with 
750 watt incandescent lamps. Mount 
ing height 22’ with 15’ 6” x 16’ spacing 


Ceiling height: 30’. Average footcandle 


level 43 


Consulting Engineer 
George B. Rottman & Associates 


Electrical Contractor 
Ralph Duncan Electric Company 


Abolite uplight fixtures shield against glare, wash out ceiling 
shadows—There are 43 footcandles of light (average) throughout 
that gymnasium, yet there’s practically no glare to bother spectators 
or players. This easy-on-the-eyes lighting is made possible by the 
unique design of Abolite fixtures. Notice how both vertical and hori- 
zontal surfaces are lighted evenly without any deep shadows and 
how the light directed upward through the open top of fixtures elimi- 
nates sharp contrasts by washing out dark background shadows. 
35° lamp shielding virtually eliminates glare. 

Abolite’s modern air-swept design also reduces maintenance costs. 
Air circulating through the fixtures sweeps them clean of dulling dust. 

Although in this installation Abolite fixtures are used with incan- 
descent lamps, they can also be used with color-improved mercury 
lamps. There are 18” and 24” diameter Alzak aluminum fixtures for 
use with 400 and 1000 watt mercury and 14” and 18” diameter fix- 
tures for 300-500 watt incandescent lamps. Abolite Lighting Division, 
The Jones Metal Products Company, West Lafayette, Ohio. 


ABOLITE 
(ghting 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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NOW 


seamless 
round tapered 
aluminum 
Lighting Standards 
by 
KERRIGAN 


To keep pace with the growing market, we are 
now manufacturing seamless, round tapered 
aluminum lighting standards for street, highway 
and area lighting . . . in addition to our line of 
steel and aiuminum octagonal shafts. 


Full data catalog for the new line is now available. 
Send for your FREE copy NOW! 

















Your Revere wholesaler offers 
matched, easy-to-install equipment 
for every outdoor lighting job 








Revere offers the widest selection of high-quality outdoor 
lighting equipment available from any single manufac- 
turer... floodlights, luminaires, poles and all accessories. 
Every component you select is design-matched to every 
other component for easy installation, structural 
strength and balance, and peak lighting efficiency. Ask 
your Revere wholesaler about the advantages of Revere 
incandescent, mercury, or fluorescent outdoor lighting 
for your next job. You'll be pleased with on-time delivery 
of components to your job schedule . . . you'll be pleased 
with the way design-matched Revere equipment reduces 
call-backs. 















































OUTDOOR 

| A | » LIGHTING 

| V4 EQUIPMENT 

| Revere Electric Mfg. Co. © 7420 Lehigh Avenue ¢ Chicago 48, Ill, 
_ Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 








1 Revere Ultra-lites are attractive and efficient for il- 
luminating large areas brightly and uniformly. Each 
Ulitra-Lite houses four 400-watt mercury lamps posi 
tioned to throw a square light pattern with wide coverage 
that cuts pole requirements 50 to 75% 


2. Endoval luminaires are used to light shopping-center 
’ parking lots, automubile sales lots, store fronts and simi 

lar applications where high intensity, glare-free light is 
; desired. Uses 250 or 400-watt mercury lamps 


3. Revere hinged poles make for safe, economical lamp 
maintenance at ground level. Eliminates need for boom 





trucks or ladders 


4. 4200 Series floodlights provide efficient large-area 
lighting for sporting fields, storage yards, buildings, etc.., 
using 750, 1000, or 1500-watt incandescent lamps with 


wide or narrow-beam reflector 


5 7400 Series floodlights use 1000-watt mercury lamps 
to provide exceptionally high light output for railroad 
vards, sports fields, parking lots and other large-area 
applications 


6 3800 Series Eliptor floodlights are an economical 
source of high intensity lighting for smaller area, gen 


eral-purpose applications. Eliptor floodlights are avail lig 
able for 300- to 1500-watt incandescent lamps I 
n 
7 3151 Series underneath floodlight provides unusually tio 
attractive lighting effects for buildings or other vertical 
surfaces Cos 
: un 
8. Flvoresign outdoor luminaire is highly efficient. eco F 
nomical way to tlluminate poster panels, store fronts Ne 
highway signs, painted walls and other surfaces, using fitt 
HO, VHO, SHO or Power Groove lamps thi 
tor 
sty 
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ILLU MINATING 








ABOVE ALL 


molded of 


More Lustrex perma tone is used for lighting fixtures than any other ultraviolet 
light-stabilized styrene. 

In clear white and a complete color range, it exceeds IES-NEMA-SPI joint specifica- 
tions for ultraviolet light-stabilized styrene. With perma tone you can create low 
cost large areas of illumination with good diffusion, dimensional stability, and 
uniform light distribution. 

New Impact Lustrex perma tone provides extra toughness and flexibility for snap- 
fitting to metal parts, high resistance to abnormal abuse, lighter weight through 
thinner walls. For free technical report on both regular and impact Lustrex perma 
tone styrene, including accelerated aging test results and other valuable data on 
styrene in lighting fixtures, write to Monsanto Chemical Company, Plastics Division, 
toom 782, Springfield 2, Massachusetts. LUSTREX 


Photo: Courtesy of Electro Lighting Corp., Chicago. I! 


Monsanto 


MONSANTO oricinator in PLASTICS 








The Rambusth Dome is an efficient 

downlighting device with widespread 

light distribution and comfortable 

brightness contrast. Designed for ambi. 

ent or general illumination, the dome 

‘can be recessed mounted, surface 

mfounted, or pendant. It is adaptable 

for all types of ceiling construction, in METAL GRILLE 
cluding hung pan and acoustical tile. 

Domes are available in four sizes from 

19 to 43 inches in diameter and utilize 

standard lamps ranging in wattage 

from. 150 to 500 Watts. Write for de- 

tailed dota sheets DO-1 and DO-3 or 

see. Sweet's Catalog—Lighting 330 GLASS DISC 

: Ra 


40 WEST 13th STREET* NEW YORK 11, N.Y. 
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Glass for lighting 


A QUICK LOOK AT LIGHTING PROBLEMS!’ SOLUTIONS’ USESWY 


GLASS TO FIGHT 
THE ELEMENTS 


Glass for signaling is generally an outdoor 
proposition. Which means that it has to 
take all kinds of weather in all kinds of 
climates. 
outside a salt-water harbor is a good 
example. It’s got to be there . . . got to be 


his bobbing buoy bouncing 


working. Reasons why it isn’t won't do. 





Ihe assurance that pilots and sea cap- 
tains will see this buoy comes from the 
fact that there’s a Pyrex brand globe 
over the light bulb. The globe protects it 
and the light stays on in hot weather and 
cold, in snow, sleet, rain, ice, salt spray 


and hurricanes 


A CASE OF COSTS 


\ manufacturer we know makes top 
notch shot-blasting equipment for clean- 
bulbs are 
The shot 

There 


were two possible solutions, neither very 


ing metal castings. Light 
needed to see what's going on 
made too many bulbs go poof 
practical. It boiled down to this: either 
work in the dark, or spend a small fortune 
to replace broken bulbs 

We came up with a different answer, a 
special heavy-wall glass globe, a half-inch 
thick, that covers the bulb to protect it 
Now, there’s plenty of light, and no 
shattered bulbs. Perhaps there’s a place 
in your operation for glass that works 


glass that saves you money 
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A MATTER OF DESIGN 


This round lens throws a rectangular beam. 


but it’s intentional. An oil company 
needed several lights that would play 
rectangular beams on rectangular signs 
The signs were 4- by 8-foot outdoor ad- 
vertising displays, and they had to be 
lighted without hot spots that would 
make them tough to read 

Crouse-Hinds of Syracuse, N. Y., the 
firm handling the lighting, came to us 
with the problem. This lens does the job 
yet it fits the standard shape lighting 
fixture. True, Crouse-Hinds could have 
built a special lighting fixture, but th« 
cost would have naturally been higher 
This light does what's needed and keeps 
costs at a sensible level 

While it’s unusual, it’s typical of the 
lighting tackle 


special problems we 


egularly 


CORNING MEANS RESEARCH IN GLASS 
CORNING GLASS WORKS, 61 Crystal Street, Corning, N. Y 


Please send me the following 


Applications 


Company 
Address 


| 

| 

| 

| 

| 

| Name 
| 

| 

| 

| 

| City 
i 








[] Properties of Selected Commercial! Glasses 
() Designing with Glass for Industrial, Commercial and Consumer 


[] Commercial Lighting Applications Guide 


A PROBLEM OF COMFORT 


IV periormers don’t always have to go 
to the beach for their sun. They fre- 
quently get sunburned while on camera 
but they don’t recommend it as the best 
way to pick up a healthy tan. The in- 
tense heat generated by the big studio 
lights is mighty uncomfortable. Add to 
this the problem of telecasting from a 
room that just can’t be air-conditioned 
during a hot summer night in Nashville 
Tennessee. That's what faced the cast ol 
“Grand Ole Opry” a few years back 

The suggestion was made that Pyrex 
brand infrared reflecting glass could do 
wonders in reducing the heat. Sheets ol 
this glass were bracketed to the front ol 
They cut the heat out 


put by 50%, yet retained 75% of the 


the studio lights 
light output. The show did go on 

comfortable, too. If you need a glass to 
keep light and cut heat, contact us. We'll 


be glad to help 





Lighting can pose problems, but glass 
faces up to them like no other material 


If your problems are like these ol 
vastly different let us know about 
them. Send the coupon below if you'd 


like more information on the role of glass 
in lighting 

| 

! 

| 

| 

| 

| 

| 

| 

| 

Title 

| 

| 

| 

Zone State | 
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SMOOT-HOLMAN Pertect Vision Luminaire 


Granted U.S. Patents 2.932.728 and 2 


— 

















Proof Positive of Lighting Leadership! 


Only a genuinely original contribution to the art of lighting earns the 


recognition of the U.S. Patent Office. The broad coverage of these patents 
lomorrou 


is evidenced by the fact that swelve separate claims were allowed 
liohtin The high performance Perfect Vision Luminaire is typical of Smoot-Holman 
igpting 


originality in lighting fixture d 


levelopment. Smoot-Holman is the only lighting 
loda ) 


manufacturer using its own analogue computer to insure maximum efficiency 


in fixture design. For your next lighting job check Smoot-Holman first! 


Ss MOOT: HO LMAN COMPANY ° Inglewood, California 
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New G-E "Bonus Line" Mercury Lamps. 6000 extra hours! That's the 
bonus your customers get in every 400-watt G-E “Bonus Line’’ Mercury Lamp 
and a minimum of 3,000 hours extra in the other wattages. One look at these two 
light-producing arc tubes and you can see why General Electric “Bonus Line” 
Mercury Lamps are their best bargain. See how the one from a G-E Lamp stays 
white? That’s because its special electrode doesn’t deposit a b/ack coating, but a 
translucent white coating that lets the light come through. The result: your cus- 
tomers get as much light at 9,000 hours as ordinary mercury lamps give at 3,000 
hours. General Electric “Bonus Line” lamps now available in a// sizes from 100 to 
1,000-watts . . . in all popular shapes and “colors”. . . at new low prices. 

Men in the know . . . know they get important differences when they specify 
General Electric Lamps—whether they’re mercury, filament or fluorescent. So let 
your General Electric Lamp distributor explain the important plus you can get in 
the lamp types you use. General Electric Company, Large Lamp Department, 


C-033, Nela Park, Cleveland 12, Ohio. 





BONUS ORDINARY 


Progress /s Our Most /mportant Product ARC TUBE ARC TUBE 


GENERAL@@ ELECTRIC 


8000 HRS. 8000 HRS. 
SEPTEMBER 1960 


SIA 





World Headquarters offices of 
Pepsi-Cola Company 500 Park 
Avenue, New York City, are il 
luminated with ceiling panels of 
new impact resistant rigid vinyl 
sheet panels of modular design 
Illumination level is 50 foot-can 
lles at desk height. The Baxewrre 
vinyl panels were fabricated by 
Piolite Plastics Corp. Lighting was 
byw Globe I ighting Products, Ine 
und installation by Fischbach and 
Moore Tix orpor ated 





Refreshing light for the “light refreshment”... 


LUMINOUS CEILINGS OF HIGH-IMPACT VINYL PANELS 
LIGHT NEW PEPSI-COLA WORLD HEADQUARTERS BUILDING 


IN MANY towering offices along New York's famous Park 
Avenue, translucent ceilings made of Bake.rre rigid 
vinyl sheet improve lighting efficiency and enhance 
decor. Here, in the World He adqu arters of Pepsi Cola, 
panels of new high-impact Baxe.rre rigid vinyl sheet 
form a glowing, handsome ceiling No shadows at eye 
level no problem of balancing daylight and interior 


lighting. This is custom-made illumination—so natural, 


g 
you are hardly aware of its existence! 

Bake ire rigid vinyl sheet forms panels with extra 
resistance to hard knocks and rough handling during in 
stallation and maintenance they are resistant to warp 


ing and cracking ... they go years without discoloration 


by ultraviolet. Costs can be cut because much thinner 
sheets can be used than for other types of diffusers, 
They're self-extinguishing, and in addition the installa- 
tion can be designed so they'll soften and fall out before 
the sprinkler operating temperature. 
With new Baketite. high-impact vinyl sheet you get 
greater freedom ot design...new beauty for older fixtures 
much longer service life. 
Write today for more information! Dept, CA-72 
Union Carbide Plastics 


Company, Division of Union 


titel 
CARBIDE 


Carbide Corporation, 970 


Park Ave., New York 17, N-Y. 











AN ADDITIONAL 
NEW TOOL 
FOR MANY SPECIAL 


‘low. |6|6(—— 
PROBLEMS... same 


WUD SLUTS, 


( ELWUMIrroR =:) ‘ 


Projects a revolutionary band of light 
from the new quartz-iodine lamp! 
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ideal tight pattern for: Imagine an intense beam of light with an 8° vertical 

' spread and a 100° horizontal spread! A beam that main- 
tains its intensity through the life of the light source ... a 
beam that you can place right where you want it. 





That’s Lumitor — newest development by Wide-Lite 
to supplement the broad beam pattern of color-corrected 
mercury vapor Wide-Lites. Available in 500 and 1500- 
watt models, the Lumitor gives most effective use of the 
sensational new incandescent quartz-iodine lamps. Among 
its many advantages: filament life conservatively rated at 
2,000 hours . . . a 50% increase in mean efficiency over 
other incandescent sources . . . and above all, a unique, 
Driving ranges Signs and billboards well-defined light pattern that throws a “new light” on 
many floodlighting problems! 





Outstanding LUMITOR Features: 


@ ONE-PIECE CAST ALUMINUM BODY © CONVENIENT AIMING DEVICE 
@ STAINLESS STEEL SCREWS AND @ BUILT-IN LEVELING DEVICE 


Stadium lighting Marine use eameninn © TEMPERED GLASS LENS 
© HEAT-DISSIPATING FINS 





Get more facts .. . send the coupon today / 


Si. 
WIDE-LITE CORPORATION 


P. 0. Box 191 - Houston 1, Texas 


In Canada: Wide-Lite Division, Wakefield Lighting, Limited, London, Canada 


OUTDOOR AREA LIGHTS - VAPOR TITE MODELS - INDOOR LUMINAIRES 
MOBILE WORKING LIGHTS + SPORTS LIGHTS - PROTECTIVE LIGHTS 
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ALUMINUM TRIPLE 
COATED WITH 
PEC-9 FOR THE 
TOUGHEST JOBS 


As 
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VAPORTIGHT Pyle-National AO- 
Series Aluminum Lighting Fixtures 

for 100 and 200 watt lamps —Nhave cor 
rosion-resistant PEC-9 white epoxy 
coating on die cast components fur 
mished as standard, and at standard 
prices. Eliminates need for applicatior 
of special compounds in the field for 
protection against salt spray, acid 
fumes, strong caustics and organic 
liquids. In addition PEC-9 has excellent 
adhesion and is strongly resistant 
to chipping, bend 
ing, scratching and 

Staining FA, 


No Tools Required 
For Re-Lamping 
and Cleaning 


Fixtures are U/L and CSA approved and meet 
Navy, Corps of Engineers and G.S.A. specifications 
@ Write for Vaportight Fixture Bulletin No. 652 


THE PYLE-NATIONAL 
COMPANY. 1355 N. Kostner 
Avenue, Chicago 51, Illinois 
@ District offices and represent 
atives in principal cities of the 
United States. @ Manufactured 
in Canada by Pyle-Nationa 
Canada) Lid., Toronto 15 


CONNECTORS @ CONDUIT FITTINGS @ CIRCUIT CONTRILS 
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derground, Mine Surface Lighting. and 
Tunnel and Subway Lighting. 

The author, who is Director of the Post 
Graduate School of Mining, University 
of Sheffield, has addressed this book not 
so much to the lighting specialist as to 
those who claim no detailed knowledge of 
illuminating engineering, yet who find 
these types of lighting problems part of 


their professional responsibilities 


Facts About Plastics, available from 
the Cadillae Plastic & Chemical ( 
15111 Seeond Ave., Detroit 3, Mich. No 
charge. 

Outstanding properties and typical in 
dustrial applications of 13 major plastic 
families in common industrial use are 
compared in this pocket-sized booklet 
Some of those investigated are acrylic, 
nylon, high and medium impact styrene, 
polyethylene, and fibrous glass reinforced 


polyesters and epoxies. 


IES Fellows 


With the election of six new Fellows 


see page 9A the list of living IES 
Fellows, by Seetion and hapte r. inelud- 
ng year of election, is as follows 


ALAMO SECTION 
Dartey, WittiaM G 1948), Consulting 
Engineer, 311 Tophill Rd., San An 
tonio, Texas. 
Harmon, Darent B. (1947), Texas State 


Department of Health, Austin, Texas 


BUCKEYE CHAPTER 
Franck, Kurt 1954), Holophane Com 
pany, Ine., Newark. Ohio 
Fry, GLENN A 1953 Ohio State Uni 


versity, Columbus, Ohio 


CAPITA SECTION 


1955 National Bu 


Washington 25 


Barsrow, Louis E 
reau of Standards 
dD. C, 

BRECKENRIDGE, FRANCIS 1949). Na 
tional Bureau of Standards, Washing 
ton 25, D. C, 

Cieaver, Oscar Payne (1946), Engineer 
Research & Development Lab., Ft. Bel 
voir, Va. 

Doreras. C. A or Photometry and 


Colorimetry Sectior National Bureau 


of Standards, Washington, D. C 
NICKERSON, DoroTH 1956), U. S. Dept 
of Agriculture, Cotton Div., AMS, 
Washington 25, D. ¢ 
Pearson, H. J. ¢ 1953), Duke Ave 


Argyle Heights, Fredericksburg, Va. 
reece, Ray P 1957), National Bureau 


Or 


of Standards, Washington 25, D. C. 


iw 


CenTRaAL New York SectTIon 


Corrrety, Casper L. (1955), Cornell Uni- 
versity, Phillips Hall, Ithaca, N. Y. 
Srrone, Evererr M. (1952), Cornell Uni 
versity, Phillips Hall, Ithaca, N. Y. 


CutcaGco SECTION 


Benson, Bensamin S., Jr. (1955), Ben 
jamin Eleetrie Mfg. Co., Des Plaines, 
rl 

Cuuren, Eric H. (1956), Lighting Prod 
uets Ine., 1549 Park Ave. W., Highland 
Park, Ill 

Foutks, Wirieuiam V. C. (1952), Curtis 
Al/Brite Lighting Ine., 6135 W. 65th 
St., Chicago 38, Ll 

Harpacrr, Giupert K. (1956), Publie 
Service Co., Div. of Commonwealth Edi 
son Co., 51 W. Jackson St., Joliet, Tl. 

Huermstap, Hans U. (1958), Sola Elee 
trie Co., 4633 W. 16th St., Chicago 50, 
Ill. 

Zensen, Cart W. (1953), Chicago Light 
ing Institute, 140 S. Dearborn St., Chi 


eago 3, Dl. 


CLEVELAND SECTION 


Aruen, Cart J. (1958), General Electric 
Co., Lamp Division, Nela Park, Cleve 
land, Ohio 

Barr, Arruur C. (1955), General Electric 
Co., Nela Park, Cleveland 12, Ohio. 

BAUMGARTNER, Georoe R. (1953), General 
Fleetric Co., Nela Park, Cleveland, 
Ohio 

Brown, Wiitarp C, (1945), 1450 Rydal 
mount Rd.. Cleveland Heights 18, Ohio. 

Currier, C. M. (1952), General Electric 
Co.. Nela Park, Cleveland 12, Ohio. 

Dorsey, Ronert T. (1959), General Elee 
trie Co.. Nela Park, Cleveland, Ohio. 

Downes, Artnur C. (1947), 2181 Ni 


agara Drive, Lakewood 7, Ohio. 


Eoceter, C. E. (1954), 1078 Brandon 
Road, Cleveland 12, Ohio. 
Goopet., Pact H. 1947 Bettcher 


Mfg. Corp., West 6lst at Clark Ave., 
Cleveland 2, Ohio. 

Guts, Sytvester K. (1953), General 
Electric Co., Nela Park, Cleveland 12 
Ohio 

Harrison, Warp (1945), 23475 Stanford 
Road, Cleveland 22, Ohio 

Horton, G \ 1956 


Eleetrie Corp., 1216 W. 58th St., Cleve 


Westinghouse 


ind 1, Ohio 
Kanter, Winuiam H 1953 
heuse Electrie Corp., 1216 W. 58th St.. 


Cleveland 1, Ohio 


Westing 


Linspay, E. A. (1959), General Electric 
Co., Nela Park, Cleveland 12, Ohio. 
Lozier, W. Wattace (1957), National 

Carbon Research Labs., P.O. Box 6116, 
Cleveland 1, Ohio. 

MFAKE! Puetes O 1960), Lamp Di 

ision. General Eleetri Co., Nela 


Park, Cleveland, Ohio. 
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Noe, E. B. (1960 


eral Eleetrie Co., 


, Lamp Division, Gen- 

Nela Park, Cleve 
land, Ohio. 

Potrer, WeNtTwortH M. (1953), General 
Electric Co., Nela Park, Cleveland 12, 
Ohio 

PuTNAM, Russet C. (1948), Case Insti 
tute of Technology, Cleveland 6, Ohio. 

Rem, Kirk M. (1948 , General Electric 
Co., Nela Park, Cleveland 12, Ohio. 

ALSTON (1957), General Elec 

, Nela Park, Cleveland 12, Ohio. 

Roper, VaL J. (1949 Electric 
Co., Nela Park, Cleveland 12, Ohio. 

WaALTeR (1946 15002 Ter 

race Rd., E. Cleveland 12. Ohio. 

Ricuarp N. (1958 

Nela 


RODGERS, 

tric Lo 
General 
STURROCK, 
General 


THAYER, 
Eleectrie Co., Park, Cleveland, 
Ohio 

WAKEFIELD, Greorce P. (1952), The Wake 
field Co., Vermilion, Ohio 

Wepsser, Mary E. (1955), General Elec 
tric Co., Nela Park, Cleveland 12, Ohio 

WINKLER, Freperic C, (1947), Westing 
house Electric Corp., 1216 W. 58th St., 


Cleveland 1, Ohio 


CONNECTICUT SECTION 


Beats. Gruson W. (1953). The Miller 
Co Meriden, Conn. 
NeipHartT, JoHn J. (1954), The Miller 
Lo., Me riden, Conn 
DIABLO SECTION 
Fixncn, Dan M. 1954), University of 
Cahfornia, Berkeley, Calif 
EASTERN New Yor! 


Box Joun ’ E. (1952 6 Irving Road, 
Scotia 2, N. Y. 


FiLoripa SECTION 


PRID x, Gwitym F. (1956), 528 15th 
Ave Ss Naples, Fla 
(OLDEN GATE SECTION 
WaALSI Joun 8 1958). Pacifie Gas & 
Electrie Co., 245 Market St., San Fran 
seo, 6, Calif. 


MARYLAND Sec? 
Suarp, Howarp M 1945 Box 217, 
Eastor Mad 


MICHIGAN SEcTION 


Scurenk, L. J. (1952), City of Detroit, 

Pul Lighting Commission, 174 At 
iter St., Detroit 26, Miel 

Watt, Harotp F 1958), Publie Light 


mmission, 174 E. Atwater St., 


Detroit 26. Miel 


MILWAUKEE SECTION 


Ituine, I. I 1947), 1754 Rocky Point 
Road, Pewaukee, Wis. 

LAuPpP, CHARLES N. (1956 Wisconsin 
Electric Power Co., 231 W. Michigan 


St., Milwaukee 1, Wis. 
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MorTHer Lope CHAPTER 

Bureau of 
California State 
Capitol Ave., 


Gipson, CHARLES D. (1955 
School Planning, 
Dept. of Education, 72 


Sacramento 14, Calif 


New ENGLAND SECTION 
, Sylvania Elee 


Boston St., 


ALLPHIN, WILLARD (1950 
tric Products, Inec., 60 
Salem, Mass. 

Brown, RicHarp B., Jr. (1945), Boston 
Edison Co., 39 Boylston St., Boston, 
Mass. 

Hatvorson, C, A. B. 
St., Salem, Mass. 


1955), 25 Chestnut 


JEROME, CHARLES W. (1957), Sylvania 

Electric Products, Inc., 60 Boston St., 
Salem, Mass. 

LOWELL, WILLIAM P., Jr 1953), Syl 

vania Electric Products, Inc., 60 Bos 

Salem, Mass 

ALLAN E. 


Institute, 


ton St., 
1946 Worcester 


Worcester 2, 


PARKER, 
Polytechnic 
Mass 

Rappin, Evuery H. 1952 

Works, 600 


( ‘hampion 


Lamp troad St., Lynn, 


Mass 


New JERSEY SECTION 
Beaes, Eveenr W. 1952), 43 
Road, Glen Ridge, N. J 


1958 


Hamilton 


Bruun, Svenp W. Consulting 


Engineer, 420 Lexington Ave., New 
York 17, N. Y. 
Cox, James L. (1958 Duro-Test Corp 


2401 Hudson Blvd., N. Bergen, N. J 


FREEMAN, GeorGe A. (1957 Westing 
house Electric Corp., Bloomfield, N. J 

Hippen, Samuent G. (1945), 31 Clinton 
Ave., Montelair, N. J 

JENSEN, Bruce J. (1956), Publie Services 
Electric & Gas Co., 80 Park Place, 
Newark, N. J 

WATERMAN, MARSHALL N 1956), West 


inghouse Electrie Corp Bloomfield, 
N. J. 

ZABEL, RoOLLAND M. (1951), Westinghouse 
Electric Corp., Bloomfield, N. J 

ZaAnour, Rorert L 


Electric Corp., Bloomfield, N. J 


1958), Westinghouss 


New YorK Se&cTiIon 
BERENS, CONRAD, 1946 Ophthalmolo 
gist, 111 E. 59th St., New York 22, 
Nz X. 
Burroter, L. J. 1952), 1 Columbia 


Ave., Cliffside Park, N. J 
Cooper, Berton C. (1959), MeGraw-Hill 
Publishing Co., 330 W. 42nd St., New 
York, N. Y. 
Croucn, CAZAMER L. (1946 
Engineering Society, 1860 Broadway, 
New York 23, N. Y 
FAHSBENDER, MYRTLE 1954 
Electrie Corp., Bloomfield, N. J. 
FERREF, RAND 1952), Box 
422, Stony Brook, L. I 
, Henry L. (1947 
Ine., 342 Madison Ave., New York 17, 
_ i 4 


, Lluminating 


Westing 
house 
(FERTRUDE 


, Holophane Co 
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FOR SAFETY 
IN HAZARDOUS 
LOCATIONS 





EXPLOSION PROOF Pyle-National LE 
Series Lighting Fixtures. Class /, Groups C 
and D. For use in locations where highly 
flammable materials are manufactured or 
handled. 

Rugged, flame-tight cast aluminum alloy 
housings render internal explosions harm- 
less, and insure safe operating temperatures. 
Threaded construction permits easy access 
to interior for wiring and lamp replacement. 
Available in many types and sizes—up to 
500 watts. 


DUST-TIGHT Pyle- 
National DE Series: 
Class 11,Groups,E,F and 
G for use in locations 
where flammable dusts 
are present in quantity. 
Strong, One-piece 
cast aluminum alloy 
housings are designed 
to exclude dust from the 
interior and to avoid 
accumulation of dust & 
on the exterior surface. 
Available in many types 
and sizes — up to 200 watts 





Consult the PYLET catalog for fixture hang- 
ers and a complete line of other U/L listed 
explosion-proof PYLETS and FLOODLIGHTS 


THE PYLE-NATIONAL 
COMPANY, 1355 N. Kostner 
Avenue, Chicago 51, Illinois 
® District offices and represent- 
atives in principal cities of the 
United States. ® Manufactured 
in Canada by Pyle-Nationa/ 
(Canada) Ltd., Toronto 15 
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SEEMORE SAYS: LOOK! NEW! 


i rascolte 


GYM LIGHTS 


You relamp ‘em 
without ladders 









From above, just snap-out the 
reflector. From below, use a relamp- 
ing stick. No sky-high ladders to 
mess with! 

They're available with hinged wire 
gvard and 40° shielding louver 
—and with louver or guard only. 
Both pendant and recessed units 
are listed by Underwriters 
Laboratories, Inc. 

High quality 30°, 60° or 90° beam 
ALZAK reflector for high efficiency, 
easy maintenance, long life. 


THERE ARE MANY 
MORE GUTH GYM LIGHTS 
TAKE YOUR PICK: 


Single, double, triple and quad- 
ruple units, for high or low bay 

installations, 100% downlight or 
with 15% uplight, round or 
square, pendant or recessed. 

























WRITE FOR GYM LIGHTING 
DATA SHEETS TODAY! 












¢ 


ee EDWIN F. GUTH CO. 


St. Lovis 3, Mo. 


TRUSTED NAME IN LIGHTING SINCE 1902 
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McCanp.Less, STANLEY (1959), Century 
Lighting, Ine., 521 W. 43rd St., New 
York, N. ¥ 

Presprey, Prisci.ta (1959), Westing 
house Electrie Corp., Bloomfield, N. J 

RamBuscn, Epwarp V. A. (1952), Ram 
busch Decorating Co., 40 W. 13th St 
New York, N. Y. 

Savrer, Ernest H. (1953), Electrical 
esting Laboratories Ine., 2 East End 
Ave., New York 21, N. Y¥ 

WittiaMs, Ro_to Griutespie (1960), Cer 
tury Lighting Ine., 521 W. 43rd St 
New York, N. ¥ 


Non SECTION 


WaLpram, J. M 1952), Research Lal 
oratories of General Eleetric Co., Ltd 
Wembley, England. 


NortH TExXas S&cTION 


Fotsom, Wittiam E. (1952), Dallas Pow 
er & Light Co., 1506 Commerce §&t.. 
Dallas 1, Texas 

Oertine, Ropert L. (1954), General Ele« 
trie Co., 6500 Cedar Springs Road, Dal 


is, Texas 
PALMETTO SECTION 


Rex, ¢ H 1954), General Electric Co., 
Outdoor Lighting Department, Hender 
sonville, N. C, 


PHILADELPHIA SECTION 


BearnerD, ArTuur A. (1946), Star Route, 
Erwinna, Pa 

HALLMAN, Eric B. (1953), Eleetric Serv 
ice Mfg. Co., 17th & Cambria S8ts., 
Philadelphia 32, Pa. 

Houmes, P. R. (1946), General Electric 
Co., 3 Penn Center Plaza, Philadelphia, 
Pa 

SHOEMAKER, Grorcge E. (1953), 20 Mat 
lack Lane, Villa Nova P. O., Pa 

PITTSBURGH SECTION 

CuarK, Groror W. (1959), Sylvania Elec 
tric Products Ine., One 48th St., 
Wheeling, W. Va. 

RowTen, Dana W. (1957), Sylvania 
Eleetrie Products Ine., One 48th St., 
Wheeling, W. Va. 

Staver, Ricwarp G. (1949), Sylvania 
Electric Products Inec.. One 48th St 
Wheeling, W. Va. 


Puaet Sounp SEcTION 
BAKEMAN, C. T. (1947), 4234 92 N.E., 
Bellevue, Wash. 
ROCHESTER SECTION 


Evans, Ratpn M, (1953), Eastman Ko 
dak Co., 65 Kodak Park, Rochester 4, 
N. Y 

Rocky Mountatn SEctTION 


Buck, G. B. (1960), Lamp Division, 
General Eleetrie Co., Denver, Colo. 


Continued on page 58A 
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NO MORE 
DARK STREETS! 


Save 


$50,000 





Ul BREAKABLE 


Fiberglass 
STREET LIGHT 
GLOBES 


Tested and Approved 
by Recognized 
Standards Committees 
¢ Shatterproof 

¢ Lightweight 

¢ Weatherproof 


Over 10,000 in use by leading 
Utilities and Municipalities 
Now...an unbreckable fiberglass street 
light globe that defies even the most vi- 
cious vandalism. These new Plastic Age 
globes answer the most rigid requirements 
for an outdoor light globe. Excellent light 
transmission properties. Save replacement 
time — eliminate hazards to pedestrians 
automobiles and utility work crews. Weigh 
1/10th as much os o glass globe. May be 
stacked one into the other without wore- 
house breakage. 


Available for all major types of luminaires 


NO BREAKAGE 
FROM BB’S. 
PELLETS, 

OR ROCKS 


No penetration from rocks, 
BB's or pellets. Smal! arms 





fire will enter but not shatter. 
Chopped glass fibers at hole edges tend 
fo reseal to prevent insect entry 


WRITE TODAY FOR DETAILS 


Complete brochure / 


and order information 


evailable on request. 


i i 





COMMERCIAL PRODUCTS DIVISION 


PLASTIC AGE SALES, INC. 
14300 DAVENPORT ROAD 
MINT CANYON, CALIFORNIA 
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: c . a . . 
HERE’S WHERE or the average industrial user, approxi 
mately 10 cents of every dollar spent for 

THE MONEY GOES light goes for lamps; approximately 20 cents 


goes for maintenance labor; and about 70 
cents goes for electric power. 


WHEN YOU BUY LIGHT 









100’s WON'T DO THE WORK 


a 7/ i. 


A 200 watt incandescent lamp produces ap- 
proximately 3800 lumens. Two 100 watt 
incandescent lamps produce approximately 
3400 lumens — about 10% less light. 








LIGHT AS INCANDESCENTS 





About 7.5% of the electrical 
energy consumed by a typical 
40 watt incandescent lamp is 
produced as light. In a typical 
40 watt fluorescent lamp, the 
percentage is about 20.5. In 
both types, the remainder of 
the electrical energy is heatloss. 





Dern 


INSPECTIONS GUARD 
CHAMPION LAMP QUALITY 


Checks and counter checks 

at each step of production guard the 
quality and uniformity of Champion 

c lamps. Result: you get all the light you pay for 
A when you use Champions. 






CHAMPION LAMP WORKS, Lynn, Massachusetts 
CHAMPION INCANDESCENT-FLUORESCENT « YOUR BEST BUY IN LAMPS 
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McCuttocn, James H. (1957), Inde 
pendent Testing Laboratories, 1928 
14th St., Boulder, Colo. 


St. Lovis SEcTION 


Amick, Cuartes L. (1955), Day-Brite 
Lighting, Ine., P. O. Box 141, St 
Louis 66, Mo. 

BRADLEY, Ricnuarp D. (1959), Day-Brite 
Lighting, Ine., P.O. Box 141, St. Louis 
66, Mo. 

Lewis, Carter (1955), Union Electric 
Co., 315 N. 12th St., St. Louis 1, Mo 

TayLor, Grorce J. (1953), Day-Brité 
Lighting, Ine., 212 South Central 
Ave., Clayton 5, Mo. 


San Jose CHAPTER 


Brown, LeLanp H. (1945), Illumination 
Laboratory, Stanford, Calif. 


SOUTHERN CALIFORNIA SECTION 


BoeLTer, LLEWELLYN M. K. (1948), Uni 
versity of California, Dept. of Engi 
neering, Los Angeles 24, Calif. 

Hamet, J. Samuent (1957), 1122 Ross 
moyne St., Glendale 7, Calif. 

Jones, J. Roy (1957 
Eleetrie Corp., 600 St. Paul Ave., Los 
Angeles, Calif. 

O’Brien, Patuip F. (1960), University 


Westinghouse 


of California, Los Angeles, Calif. 
SHEPHERD, THEODORE H. (1957), Dept. of 
Water & Power, P.O. Box 3669, Ter 


minal Annex, Los Angeles 54, Calif. 


SOUTHERN COLORADO SECTION 


KRAFHENBUEHL, JOHN O7rTo (1948), 
10 Seott St., Broadmoor Park, Colo 


rado Springs, Colo. 


Tar Heet SECTION 


Parmer, Roy A. (1954), Duke Power Co., 
Power Bldg., Charlotte, N. ¢ 


TORONTO SECTION 

RATEMAN. JoserpH W. (1953), Canadian 
General Electrie Co., Ltd., 165 Dufferin 
St.. Toronto, Ont. 

Cnoriton, JoHn M. (1958 Toronto 
Board of Education, 155 College St., 
Toronto 2B, Ont. 

Davipson, Hepitey F 1958°:, Curtis 
AllBrite Lighting, Ltd., 195 Wicksteed 
Ave., Toronto, Ont. 

Dean, GeorGE FRANKLIN (1956), Toronto 
Hydro Electric System, 14 Carlton St., 
Toronto, Ont. 

Lave, Ropert M. (1946), Canadian Gen 
eral Electric Co., Ltd., 940 Lansdowne 
Ave., Toronto, Ont 

Mupeetr, Guernsey F. (1946), Canadian 
Westinghouse Supply Co., Ltd., 2 Carl 


ton St., Toronto, Ont 
Twin Crry SEcTION 
Jounson, Lawrence E. (1959), Northern 


States Power Co., 15 8S. 5th St., Minne- 
apolis 2, Minn. 
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NOW THERE ARE 
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LINES of TROFFERS! 
The Standard Line and The 
NEW ECONOMY “COMPACT” 


The “‘AURORA Compact’’, one of 4 
great new Metco lines, offers you 
many of the top quality features of 
the standard Aurora line... now 
at amazingly low prices! The new 
“‘Compact”’ has been simplified for 
economy. Its all steel body is shal- 
lower, slimmed down to 3” in 
depth and is available in 4 widths 
with 4 varied diffusers. And, best 
of all, the methods of simplifica- 
tion, which have not affected the 
Aurora’s high standard of photo- 
metric efficiency and control of 
lighting, make it possible to offer 
““expensive’’ troffer illumination at 
a low, “COMPACT” price! 


WRITE TODAY FOR FULL DETAILS 
AND CATALOG SHEET 


QO pm 6 


Sold Only Through Qualified 
Electrical Distributors 
METALCRAFT 


PRODUCTS CO., INC. 
6225 Stute Rd., Philo. 35, Po. 








NEW 
FROM | 
STEBER | 


REAR LAMPED 


I, Il, UI, IV and V. 


They accommodate G-48, 


ALL FIVE 
NEMA 
TYPES 


» FLOODLIGHTS 
WITH IMPORTANT EXCLUSIVE FEATURES 


New Steber Series 5000—Rear Lamped Floodlights—are de- 
signed to meet NEMA Specifications FL6-210, Group B, Types 


1500 watt, 


PS-52, 750-1000-1500 watt incandescent and 400-700 watt 


Mercury Vapor lamps. 
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In addition to “rear-lamping,” 
Series 5000 floodlights include 
these exclusive Steber features: 
Genuine Silicone gasketing at all 
critical points 


Finned, cast aluminum neck and cap 
for maximum heat dissipation 


Shielded condensate drain 


Removable thermal shock and 
impact-resistant lens 


Rear section clips to trunion bracket, 
leaving both hands free for faster, 
safer servicing 


So 096006 


Positive grounding—both during 
operation and servicing 


DELIVERIES 


The well-known Steber “shipment within 16 work- 
ing hours” policy applies to Series 5000 Flood- 
lights, as well as to all other Steber lighting 
equipment. No need to wait 6 to 8 weeks or 
longer for “rush” jobs—specify Steber ond 
your delivery problem is solved. 


Write for NEW BULLETIN 1097 today! 


STEBER DIVISION 
THE PYLE-NATIONAL COMPANY 


Chicago @ 


Broadview, Ill. @ 


Los Angeles 


Manufactured in Canada by: 
Pyle-National (Canada) Ltd., Toronto 15, Ontario 
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FUNCTION-+FORM 


At SECHRIST the hands of creative engineers 
working together with the hands of highly 
skilled craftsmen produce luminaires of 
optimum photometric performance and nat 
ural beauty and grace 


Our STYLE-LINE series of surface mounted 
fluorescent units is a good example. Five 
different diffusers are available in two-lamp 
and four-lamp models for suspension or ceil 
ng mounting See your SECHRIST rep 


resentative or write us 





SECHRIST MFG. COMPANY 
BOX 6775 
Denver 16, Colorado 


Leaders in Lighting . . . Since 1888 
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Continued from page 38A 


Westinghouse Electric Corp. 
1216 W. 58th St. 

Cleveland 2, Ohio E. C. Huerhamp 
Westinghouse Electric Corp, Lamp Division 
Bloomfield, N. ] Marshall N. Waterman 


Westinghouse Electric Supply Co. 
+ Gateway Center, P. O. Box 448 
Pittsburgh 30, Pa Joseph W. Hartman 


West Penn Power Co 
Cabin Hill, Greensberg, Pa R. G. MacDonald 


Wheeler Fullerton 

Division of Franklin Research Corp 

275 Congress St 

Boston |0, Mass Harlan B. Fletcher 


Wheeling Electric Co 
>| Sixteenth St 
Wheeling, W. Va MW. J. Barth 


Dick White Lighting, Inc 
126 So. Third &t 
Minneapolis 15, Minn Donald D. Olson 


White Way Electric Sign G Maintenance Co. 
317 Clybourn Ave 


Chicago 10, Ill Vartin Davis 


Wholesale Electrical Supply Co 
7345-51 8. Cottage Grove Ave 
Chicago 19, I! Raymond D. Arenberg 


Wide-Lite Corp 
P.O. Box 191 


Houston |, Texas D. L. Calmes 


Wiedenbach-Brown Co. Inc 
11! Eighth Ave 
New York 11, N.Y IV. C. Stockberger 


Wigdahi Electric Co 
4246-48 Milwaukee Ave 
Chicago 41, Il! T. J. Wigdahi 
Ro W Wiley Inc 
119 Dearborn St. 
Buffalo 7,N.Y Robert C. Graves 
H. E. Williams Products Co 

108 S. Main St 

Carthage, Mo John E. Williams 


Wilmot Castle Co 
Pr. O. Box 629 
Rochester 2, N. ¥ E. H. Greppin 


}. A. Wilson Lighting G Display Ltd 
280 Lakeshore Rd 
Tor Ont !. Carl Wilson 


The Windsor Utilities Commission 

Hydro Division 

149 Chatham St. W 

Windsor, Ont Henry R. Soutar 


The Wiremold Co 
Hartford 10, Conn Robe Hi. Murpl 


Wisconsin Electric Power Co 
Public Service Bldg 
Milwaukes Wis , Van De 


Wisconsin Power G Light Co 
W. Washington Ave 
Madison |, Wis Ww. R. Nortor 


Wisconsin Public Service Corp 
en Bay, Wis 1.G. Bur 


Worcester County Electric Co 
139 Southbridge St 
Worcester 3. Mass Donald S$. Bennett 


Work-O-Lite Co 
22 Cortlandt St 
Belleville, N. J lack Siege! 


Zenith Electric Supply Ltd 
85 Bridgcland Ave 
Toronto Ont B. R. Steen 





AVUMUDIE AUy 


weatherproof enclosed and gasketed 
... incandescent or fluorescent .. . all 
cast aluminum everlasting construction 
... flawless satin aluminum anodized 
for permanence ... louver guard or 
white tempered glass or prismatic lens 
diffuser available in 3 different sizes. 


‘aslo od slilel-ie 
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Lars: 


Crlind ricell” 


3 oe Distributors who 
—— Seer eh needs, 


Now you can give your customers 
the latest thing in non-modular lumi- 
nous ceilings. Picture hundreds of 
Cylindricell panels, joined and sus- 
pended without visible means... a 
broad, unbreakable expanse of low- 
brightness ceiling...no clips or 
supports visible to the untrained eye 
Clever interlocking design eliminates 
objectionable patterns created by 
unsightly seams in free-form and 
floating ceilings. Also perfect when 
used with standard grid systems, 
compatible with sprinkler and air 


conditioning systems 


NON-MODULAR APPEARANCE 
MODULAR CONSTRUCTION 


APPROVED UNDER SPRINKLER 
SYSTEMS 


INSTALLED AND REMOVED 
WITHOUT SPECIAL TOOLS 


LOW INSTALLATION COST 


Also manufactured and sold as 


Infinilite* by — 
wn 


united 47 ” 
LiIGHtTi PWT canine co. 


* TRADE MARK 


2828 FORD ST. * OAKLAND 1, CALIF, 


... With STONCO cast aluminum outdoor bullets! 


Don't let the styling of Stonco’s new “Award Series” fool you. These are outdoor bullets. 
Solid cast aluminum. Completely weatherproof. “Air-Conditioned” for cooler, cleaner 
operation. The only truly decorative floodlights designed specifically for any outdoor 
application. Write for Award Series catalog: LP-A. 
See Sweet's Architectural file: 33a/ST. 


Cluster Lights « Power-Beams 
Mercury Vapor e Vaportight 
Emergency Portables 


1960 Stonco Electric Products Co, 


© ilworth, New Jersey 
Award Soria“ 



















































1000W & 700W 
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EMPLOYMENT 
OPPORTUNITIES 











SALES ENGINEER WANTED 
New York City. Quality Manufacturer Archi- 
tectural Lighting Equipment. Salary. Address 
Box 451, Publications Office, Iuminating En 
gineering Society, 1860 Broadway, New York 
23, N. ¥ 


HELP WANTED—MALE 
Lighting sales engineer, capable of pricing 
ayout and selling to manage Commercial 
Lighting Dept. Connecticut. Pay commensurate 
with ability. Write resume to Box 452, Pub 
lications Office Iliuminating Engineering So 
ciety, 1860 Broadway, New York 23, N. Y. 


SALES ENGINEER AVAILABLE 

alist in «treet and floodlighting with over 
years’ experience in production, engineer- 
and sales. Sales Manager for past three 


sto y 


years. Seeking similar connection in the New 
York Philadelphia area Address Box 453. 
Publications Office Illuminating Engineering 
Society 186 Broadway, New York 23, N. ¥ 


POSITIONS OPEN 


The fastest crowing manufacturer of quality 
fluorescent lighting fixtures on the East Coast 
has a number of prime openings for qualified 
sales personne Men with experience in con 
tacting Contractors, Engineers and Architects 
hav 2 unique opportunity for a hich paying 
osition ere the Sky is the Limit. Unusua 
pportur w the right men in New York 
Ne Jer y and Pennsylvania All replies in 


strictest confidence Address Box 461. Publica 


ne Office, Illuminating Engineering Society 


1860 Broadway, New York 23, N. Y 





400W & 250W 


RADIANT Merco-White High Beam features 


*& Protected inner reflector; highest reflection factor. 
*% Phosphor coating provides good color improvement. 
*% Highest percentage of delivered lumens to work area. 
* Higher initial and maintained illumination. 
*& Eliminates expensive, heavy fixtures. Reduces installation costs. 
*% Hard glass (Pyrex) withstands thermal shocks. 
%& Combines two light patterns, narrow and wide, 
for complete coverage. 


INDOOR OUTDOOR 
» Extra High Bays Installation 
a ruc i 
National distribution Cmirath (nina ; 
Lighting layout service AD) ssphoul a \ MEF 
Favorable discounts W 


Can use porcelain Con use lightweight, 


) Send for Bulletin 89 a 


most locations holder. 
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~BOO™ Industrial Lamp Specialists Since 1938 
300 Jelliff Avenue Newark 8, N. J 
CHICAGO DETROIT LOS ANGELES SAN FRANCISCO PORTLAND, Ore. 





Originators of Reflector Type Hard Glass R40, R60 & R80 Incandescent Lamps 














Specification Lighting 
Lines Wanted 


Successful Philadelphia-based sales 
group now represents prominent 
manufacturer of interior fluorescent 
fixtures, commercial and industrial 
only. Sales opportunities are daily 
encountered for non-conflicting 
lighting lines, including commercial 
and industrial incandescent, as well 
as outdoor, stage and church re 
quirements 

Now forming a hard-hitting, well 
financed sales ageney ol experienced 
sales personnel. Delaware Valley, 
Eastern Pennsylvania, Southern 
New Jersey and Delaware are being 
thoroughly and aggressively covered 
and sold through franchised elec 
trical distributors. 


Have excellent following of contrae 
tors, architects and engineers and 
plan to sell an entire lighting pack- 
age of top quality lines. Companies 
must be financially well established, 
offering proper service and policies 
to back up a substantial volume. 
Replies held in strict confidence, 
Send catalog and pertinent infor- 
mation to Box 455, Publications 
Office, Uluminating Engineering 
Society, 1860 Broadway, New York 
aa, . YX. 
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ew! OBSTRUCTION LIGHTS. 


HIGH QUALITY — LIGHT WEIGHT 
SIMPLE — POSITIVE LATCH 
FOR EASIER MAINTENANCE 
In accordance with CAA Spec. L-810 
by HUGHEY & PHILLIPS, INC. 
— your most dependable source of 
Obstruction Lighting Equipment 
— the widest selection of Control and 
Alarm Apparatus in the Industry. 













MODEL OB821 is of the SIDE 
ENTRANCE conduit fitting type 
in order to facilitate installation 
on horizontal conduit runs. Avail- 
able in %" or 1” conduit tap 








MODEL 0820 is of the BOTTOM 
ENTRANCE conduit fitting type to 
facilitate installation on vertical 
conduit stubs. Available in %,” 
or 1” conduit tap 











MODEL O822 DOUBLE 
LIGHT is available with or 
without CABLE SUPPORT — 
also available with TRANS- 
FER RELAY. 1” condvit tap 














Request Descriptive Bulletin HPS-138 


- HUGHEY & PHILLIPS, INC.— 


Manufacturers of 
| 300MM Beacons, Obstruction Lights, Photo I 
Electric Controls, Beacon Fiashers, Special | 
' junction Boxes, Microwave Tower Light Con 
| trol and alarm Systems, Tower Isolation | 
Transformers, and Complete Kits for: Tower 
| Lighting, Sleetmelter Power and Control | 
| 


3200 N. San Fernan“‘o Bivd., Burbank, Calif 





NEW! Nightingale Wall Light 


Gracefully Complements the Finest Furnishings 
HOSPITALS DORMITORIES HOTELS MOTELS 


Universally adjustable reading and examining light . . . separate 
indirect light for general illumination . . . subdued night light 
convenient plug-in receptacle. 

Double-walled reflector is thoroughly ventilated . . . can’t burn fingers. 
It's unique, one-piece reverse-spun construction 
provides added strength . . . eliminates seams that 






may loosen or break apart. 


y. 

> , 
\ie 
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Model 
9 No. 617 


106-108 E. Mason St 
Milwaukee 2, Wis 

















EMPLOYMENT OPPORTUNITIES 








REPRESENTATIVES WANTED 


We manufactare a complete line of fluorescent 


and incandescent lighting equipment distributed 
nationally through authorized § electr ‘ dis 
tribators, for the commercial, institutional, and 


industrial markets 
The specification type market is stressed due 


to our modern and complete, self-contained pro 
duction facilities and experience n providing 
ighting equipment which w meet the strictest 
Architectural o Engineering requirement 
from the complex custom-designed in sma 
uantities, to the arge quantity competitively 
priced unit 
Since our recent merger with a large elec 
ronies firn t has been decided by Management 
to expand our national distribution in certain 
srketing areas in line with our expanded 
mnd accelerated production capability. Know 
edge and experience in Sales-Engineering type 
ontact witl Architects Engineers Contra 
tors and Distributors is a prime requisite 
Territorial coverage is being expanded on a 
national scale with many prime areas avai 
able. Please submit complete facts in first letter 
which will be held in strictest confidence Ad 
dress Box 456, Publications (Office Illuminat 
ng Engineering Society, 1860 Broadway. New 
York 23, N. ¥ 


POSITION WANTED 


Free mnece: fixture design und lavout shop 
drawings, catalogue work Address Box 457 
Publications Office, Illuminating Engineering 


Society, 1860 Broadway, New York 23, N. Y¥ 


SEPTEMBER 1960 


PIXZTURE DESIGNER WANTED WANTED 
Experienced designer capable of handling con LIGHTING REPRESENTATIVE 
et design of fluorescent and neandescent 
fixtures wanted by New Jerse snufacturer Long-established top name manufacturer of 
Excellent opportunity for persor th creative specification line Commercia und = «Industrial 
al ty In replying, include resume and salary ghting fixtures extensive incandescent and 
equirements. Address Box 458, Publications luorescent line has opening in Champaign 
Office Iuminating Engineering Soviet 1860 Decatur, Illinois area. Address Box 454, Put 
Broadway New York 23, N. ¥ ications Office Illuminating Engineering So 
iety 1860 Broadway, New York 23, N. ¥ 
WANTED MANUFACTURERS’ 
REPRESENTATIVES SALESMAN 
Established West Coast fixture manufacturer 
desires representation ' Mid-Western and \equainted with architects or electrical con 
Southern States. We are looking for representa tractors wanted by manufacturer of top line 
tives operating on an engineer-architect mercial fluorescent and neandeseent fix 
Complete ne of semi-specialized lighting ele tures for New Jersey. High earnings, substan 
ents for hospitals. churches. highways. schools s| weekly drawing plus expenses to right man 
security institutions Write giving resume AMERICAN LIGHTING CORPORATION 
territory. and current lines. Address Box 459 164 South St.. Hackensack, N. J 
Publications Office Iluminating Engineerir 
Society. 1860 Broadway, New York 23, N. ¥ 
LIGHTING REPRESENTATIVES 
WANTED WANTED 
Graduat Electrical Engineer to supervise rise REDESIGNED SPECIFICATION GRADE 
escent Lamp Test Department with long esta COMMERCIAL fluorescent and incandescent 
shed amp manufacturer Must have good ighting fixtures. Both standard and custom 
background on instrumentation Submit con lesigned for Dept. Stores, Offices, Institutions, 
plete resume with appulcames Address Box ete Many territories open Replies held in 
460, Publications Office. Illuminating Engi strict confidence. Kent Lighting Corp 500 
nee ing Society 1860 Broadway New York johnson Ave Brooklyn 37, N , 











TO REDUCE 
LUMINAIRE 
MAINTENANCE 
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Nhs. Specular Aluminum Reflector Sheet 


(Pat. Applied For) is corrosion resistant, stays 
bright even in areas with heavy salt concentration. 
Ideal in industrial areas, DYNASYL retains origi- 
nal reflectivity with an occasional wipe of a damp 
cloth. 


Deis is outstanding for use in lighting 


equipment design and manufacturing. It can be 
punched, crimped or drilled without damage to the 
finish, Ready for use without buffing or anodizing, 
DYNASYL helps keep costs low. Available in any 
gauge, temper or alloy. 


FOR FREE DESCRIPTIVE 
BOOKLET AND SAMPLE, 
WRITE: Dept. 1-9 






W. J. RUSCOE COMPANY 


A 


475-485 Kenmore Blvd. e Akron 1, Ohio 


H4A 











tc Satie 
TIVOL! RESTAURANT, 
TOLEDO, OHIO 


COMMERCIAL LIGHTING 
with applied elegance... 


for: 
e Restaurants ® Hotels 
e Motels e Hospitals 
e Building Foyers Stores 
e Banks e Libraries 


Field Lighting Experts throughout the 
United States ready to serve you. Write for 
the name of your nearest representative. 


N Corporction formerly The Novelty Lighting Corporation 


2490 EAST 22nd STREET—CLEVELAND 15, OHIO 
mums ~OFS/GNERS MANUFACTURERS —______ SINCE 1905 


ATI GIMBALS 
ARE PROFIT SYMBOLS 


ATi quality features assure better 
acceptance, better profits and repeat 
sales. 


ATI GIMBAL RINGS offer: 


Trouble-tree, long-life construc- GIMBAL RING for PAR 
tion. 38, 46, 56 and the 64 
Cost saving adaptability and ver- ‘*ideprong lamps. 
satility. — ' GIMBAL RING for R30, 
Attractive cadmium plate, R40 and PAR 38screw- 
brushed chrome effect, may be se lomps. 
used as plated or will act as ex- a 
cellent paint base. “4 

Write, wire or call for details 


PGR ALEXANDER-TAGG INDUSTRIES, INC. 


HATBORO, PENNSYLVANIA 
OSberne 5-7200 















LES. LIGHTING HANDBOOK 
Third Edition 


No matter what edition of this “bible” of lighting 
you may have on your desk, it’s out of date. 

That is, if it isn’t the Third Edition (with the big 
3 on the backbone) published last year. 


Special offer, one copy at $7.50, registered in I.E.8. 
members’ name, still applies. Otherwise $10. 


Bring your information up to the minute. 
Order fron 
Publications Office 
ILLUMINATING ENGINEERING SOCIETY 


1860 Broadway New York 23, N. Y. 
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Abolite Lighting Div., 


Jones Metal Products Co. HHA 
Adjustable Fixture Co. 63A 
Advance Transformer Co. Inside Front Cover 
Alexander-Tagg Industries Inc. 64A 
Appleton Electric Co. 35A 
Benjamin Div., Thomas Industries Inc. 16A-17A 
Certified Ballast Maunfacturers Inside Back Cover 
Champion Lamp Works 57A 
Cirvae Plastics 140A 
Corning Glass Works 194 
Day-Brite Lighting Inc. $A-5A 
General Electric Co., Apparatus 22A-23A 
General Electric Co., Lamp 51A 
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Radiant Lamp Corp. 62A 
Rambusch Decorating, Co. ISA 
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Rohm & Haas Co. 30A 
Rotuba Extruders Ine. 24A 
W. J. Ruscoe Co. 64A 
Sechrist Mfg. Co. 60A 
Smoot-Holman Co. 50A 
Sola Electric Co. 66A 
Steber Div., Pyle-National Co. 59A 
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Sunbeam Lighting Co. 39A 
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United Lighting & Ceiling Co. 61A 
Universal Mfg. Corp. 33A 
Westinghouse Electric Corp., Lamp Div. 36A-37A 
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Wall Washer Downlights with 


Designed Optics by Kliegl 


... the Great Name in Lighting! 


Designed optics . . . controlled wall 
lighting from an inconspicuous 
overhead light source. A specially 
shaped Alzak finished reflector 
was created for Kliegi Wall 
Washer Downlights. This unit, 
with its uniquely shaped reflector, 
permits the use of a pinhole 
aperture and produces a soft 
overall light pattern without 
annoying hot spots or scallops. 


Klieg] Wall Washers are optically 
designed to correctly illuminate 
any wall whether it is blank or 
decorated with pictures, murals 
or tapestries. 


Plan to use Kliegl Wall Washer 
Downlights in your next project. 
In the meantime, for complete 
information, write for our 
Architectural Lighting Catalog. 





a lighting 
LIEGL BROS. 
UNIVERSAL ELecTRic STAGE LIGHTING Co.. INC 
321 W. GOm ST., NEW YORK 19, N.Y. 
ORIGINATORS AND MANUFACTURERS OF KLIEGLIGHTS 
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SOLA ELECTRIC CO., Busse Road at Lunt, 
IN CANADA, Sola-Basic Products Ltd.. 


L6A 





377 Evans Avenue, 





Now you can insure that your indoor mer- 
cury lighting installation will start and 
keep going even when temperatures slip 
far below zero. No longer is it necessary to 
use special, premium-priced indoor trans- 
formers or the still more costly weather- 
proof outdoor type for low temperature 
indoor installations. Sola’s new standard 
line of indoor constant-wattage mercury 
lamp transformers keeps H-1, H-25, and 
H-33 lamps working down to minus 20°F. 
Two-lamp and single lamp units are both 
available for these input voltages: 115, 
208, 230, 277, 460, and 575. They are ideal 
for shed, dock and warehouse installations 
as well as indoor remote mounting to serve 
outdoor mercury circuits. 


These indoor transformers have new, 


lighter-weight core and coil construction 
for easier handling. Long leads and twelve 
knockouts in the new-designed case permit 
quick and easy connection. The case is 
liberally perforated for plenty of air cir- 
culation around the core and capacitors 
to give cool, trouble-free operation. 


Listed by Underwriters Laboratories, 


the new indoor transformers incorporate 
the well-known Sola constant-wattage cir- 
cuit which gives you these performance 
benefits: 

Low starting current—limits current dur- 


ing warm-up, eliminates need for heavy 
wiring and time-delay relays, and per- 
mits more lamps to operate on the 
lighting circuit. 


Maintained light output — holds lumen 


output constant within +1%, for line 
voltage changes as great as +13%. 


Open and short circuit protection — pre- 


vents transformer and wiring from 
overheating. 


Insures rated lamp life reduces pre- 


mature lamp failure by providing stable 
eperating conditions. 

No dropout when line voltage dips 
eliminates lamp dropout even when 
voltage dips 30° from nominal. 


or information, write for Bulletin MVIi 


[SOLA op 


A DIVISION OF 
BASIC PRODUCTS CORPORATION pad be 
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Elk Grove, Illinois 
Toronto 18, Ontario 

















CBM 


CERTIFIED 
by 


THIS EMBLEM 

ON A FIXTURE BALLAST 
BRINGS YOU 

PRACTICAL ADVANTAGES 


Participation in CBM is open to any manufacturer who wishes to qualify 





L 


Among them . . . up to 40% more light output and sustained peak light output to give the benefits of 
today’s recommended higher lighting levels. You also get long lamp and ballast life . . . positive starting 
...U.L. listing . .. in short, performance that meets specified CBM standards... checked and certified 
by Electrical Testing Laboratories. Enjoy CBM benefits on fixtures that you sell or specify. And to keep 
pace with CBM progress, ask us to start mailing you ‘CBM NEWS”. 


CERTIFIED BALLAST MANUFACTURERS ASSOCIATION, 2112 Keith Building, Cleveland 15, Chio. 








from START 


GUTH GRATELITE CEILINGS GO UP WITH EASE 


Louver Oiffuser* 


Each operation is completed in seconds: The‘'‘slip-fit’’ Una-Tees 
1 snap together with Tee Joiners 1-A. Spacer Bars 2 snap 
into slotted Una-Tees. Tee Connectors 3 form ‘‘clutch-tight”’ 
connection between Una-Tees and Spacer Bars. Sliding 
Hangers 4 use only one screw at top to carry the load...and 
offer almost complete vertical or horizontal adjustment! Wall 
Clips 5 secure Una-Tees to walls. Corner Trim 6 snaps in 
place to make square corners. Contractors tell us that 
GrateLite Ceilings require 0.06 to 0.09 man-hours per sa. ft. 
GrateLite Panels ~ drop into place... your choice of 2’ x 2’ 
module Non-Combustible GrateLite...16”x 48” module Stand- 
ard or Mystic GrateLite**. For round or curved perimeters — 
Una-Tees 1 can be bent to fit and may be cut to any length 
required. Four-sided support assures permanent alignment of 
all panels. To relamp or clean, remove each panel separately. 


LG E W Union mode and wived 


WRITE FOR FREE GRATELITE BROCHURES 


Licht Tima 
since 18902 THE EDWIN F. GUTH CO. 2615 Washington Bivd., Box 7079, St.Louis 77, Mo. 








